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.-^s     THIS  BOOK 

has  been  compiled  with  a  view 
toward  giving  the  trade  a  convenient 
handbook  of  tables  and  information 
frequently  required  during  the  day's 
routine  business. 

THE  INDEX  in  the  front  of  the 
book  has  been  made  as  complete  as 
possible.  The  character  of  the  sub- 
ject matter,  however,  makes  it  im- 
possible to  index  every  item  of  in- 
formation given  without  making  the 
index  almost  as  large  as  the  book 
itself.  To  facilitate  ready  reference, 
we  have  also  provided  a  thumb  index 
and  have  classified  the  subject  matter 
under  the  following  headings : 

Section  I    — Prices  and  Extras 
Section  II  — Weights 
Section  III — Standard  Specifications 
Section  IV — General  Data 

We  want  this  book  to  be  of  real 
service  to  you.  Perhaps  there  are 
other  tables  or  information  which 
you  require  daily  but  which  are  not 
contained  in  this  book.  If  so,  we  will 
be  glad  to  send  them  to  you  and,  if 
possible,  include  them  in  the  next 
issue  of  this  book. 

Joseph  T.Ryersqn&Son 

CHICAGO      ST.  LOUIS      DETROIT      BUFFALO      NEW  YORK 


Copyright,  1920 
Joseph  T.  Ryerson  &  Son. 
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Five  complete  Ryerson  Steel- 
Service  Plants  provide  for  the 
immediate  shipment  of  every- 
thing in  Iron,  Steel  and  Machinery 
throughout  the  world. 

Order  from  the  plant  nearest  your  work. 


Consult  our 

Current  Stock 

Lists. 


CHICAGO    PLANT 


See  back  cover  for  addresses  of  plants  and  branches. 

APR  26  1920 
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STEEL     FOR     IMMEDIATE     SHIPMENT 

CLASSIFICATION 

OF 

STEEL  AND  IRON  EXTRAS 


STEEL  STRUCTURAL  SHAPES 

Extras  to  be  Added  to  Base  Price 
(Cents  per  100  lbs.) 

Adopted  May  22,  1918.  Revised  January  1,  1919 

(3  in.  and  over) 

Standard  structural  beams  and  channels,  3  in.  to  15  in., 

inclusive Base 

Angles — structural  sizes — 3  in.  to  6  in.  on  one  or  both  legs, 

%  in.  thick  and  over Base 

Zees — structural  sizes Base 

Standard  structural  beams — over  15"inr .• SO.  10 

H-Beams 10 

Angles— structural  sizes — over  6  in.  on  one  or  both  legs 10 

Tees — structural  sizes — 3  in.  to  6  in  on  one  or  both  legs — 

^  in.  thick  and  over 05 

Bulb  beams 30 

Cutting  to  lengths  under  3  ft.  to  2  ft.,  inclusive 25 

Cutting  to  lengths  under  2  ft.  to  1  ft.,  inclusive 50 

Cutting  to  lengths  under  1  ft 1.55 

No  charge  for  cutting  to  lengths  3  ft.  and  over,  all  material  is 
subject  to  the  following  tolerances: 

Over         Under 

Beams  and  channels %  in.  %  in. 

Angles,  tees,  zees  and  other  shapes — 

structural  sizes %  in.  0  in. 

Cold  sawing  length  (within  Y%  in.  plus  or  minus) $0.25 

Material  subject  to  Navy  Department  inspection 10 

Navy  Department  high  tensile  steel 1.00 

Charges  for  other  than  mill  inspection,  such  as  "Lloyd's"  or 
"American  Bureau  of  Shipping,"  for  buyer's  account. 

Extras  on  special  sections  subject  to  determination. 


CHANNELS— BAR  SIZES— MILD  STEEL 

V/z  in.  and  wider,  but  under  3  in.  wide,  x  %  in.  and  heavier. .  .$0.15 

1  %  in.  and  wider,  but  under  3  in.  wide,  x  J^  in 25 

V/z  x  V/2  in.  x  ^  in.  (special) 30 

1  to  \x/i  in.  x  %  in.  and  heavier 25 

1  to  \\i  in.  x  Ys  in \\ .     .35 

1  to  lJi  in.  x  ■&  in 50 

%  and  %'va..x%  in.  and  heavier 30 

Y±  and  %  in.  x  K  in 40 

V±  and  %  in.  x  ^  in 55 

%  x  J^  in.  and  heavier 1  20 

Vs  x  &  in '.'.'.'.'.'.'.'.'.'.'.'..'.   1A0 

y2  x  -£i  in.  and  heavier 1  80 

14  x  A  in 2.00 

For  intermediate  sizes,  the  next  higher  extra  to  be  charged 
in  all  cases. 


JOSEPH 


R  Y  E  R  S  O  N 


SON 


ANGLES-BAR  SIZES-MILD  STEEL 

^eavief. in.'  .aDd .^^  but  UDder  3  in-  ***  x  «  in-  and 

*M  x  \y2  in.  and  wider,  but  under  3  in.  wide  x  U  in. 15 

1  x  1  to  \\i  x  \y  in.  x  %  in.  and  heavier.                                 "i  k 
1x1  to  1^x11^  in.  x^in 90 

%x%in.x^in ;;;;; fQ 

V%  x  %  in.  x  y%  in 25 

M  x  %  in.  x  ^  in 25 

M  x  %  in.  x  i^  in ""  3Q 

%  x  %  in.  x  ^  in i  io 

IHs  x  %  in.  x  ^  in '   1  3Q 

3^  x  3^  in.  x  Ys  in "      "      '  j^ 

3^  x  3^  in.  x  less  than  3-g  in 2  80 

3  in.  on  one  or  both  legs  by  less  than  y  in.  thick .35 

Unequal  leg  angles  are  subject  to  special  prices,  which  will  be 
furnished  on  application. 


TEES— BAR  SIZES— MILD  STEEL 

l%x\H  in.  and  wider,  but  under  3  in.  wide  x  %  in.  and 

1  heavier $0.20 

1  x  1  to  \\i  x  134  x  %  in.  and  heavier 40 

1  x  1  to  134  x  134  x  ys  in ^50 

%'x  y%  x  %  in "  "  "     <50 

%  x  y  x  y  in "   *60 

M  x  %  x  %  in ' '    "     'gQ 

%\Hxysm 70 

lix%xl{jin '..'.'.'.'.'.'.'.'.'.  00 

3-i  x  y2  x  ^  in j  80 

Unequal  leg  tees  are  subject  to  special  prices,  which  will  be 
furnished  on  application. 


FLATS— MILD  STEEL 


to  6 
to  6 


in.  x    y  to  1 
in.  x    y  to    jk 


m.  x 
in.  x 
in.  x 
in.  x 
in.  x 


Vsto  y6 
3€to  % 

y*o  % 

Kto  % 
in.  x  13l6  to  \% 
in.  x  13^  to  \y, 
in.  x  1%  to  2% 
in.  x  3      to  4 


%to  %\n.  x  %to  M 

%to  l^in.  x  34  to  % 

%  to  %  in.  x  %  to  3^ 

%  to  %  in.  x  y  to,  ^ 
V* 

V2 

K 
% 
Vs 

\y  to  6 

1^  to  6 
l%to6 
33^  to  6 

Above  extras  not  applicable  on  steel  tires. 

For  intermediate  sizes,  the  next  higher  extra  to  be  charged 
in  all  cases. 


.Base 

.$0.10 

.     .20 

.25 

.25 

.35 

.50 

.60 

.70 

.80 

1.00 

.05 

.10 

.15 

.20 


STEEL     FOR     IMMEDIATE     SHIPMENT 

HOOPS  AND  BANDS— MILD  STEEL 

Adopted  May,  1918. 
Gauges  shown  are  Birmingham  Wire  Gauge 
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.95 

9 

.148 

.10 

21 

.032 

1.15 

H* 

%". 

.187 

.30 

10 

.134 

.15 

22 

.028 

1.35 

7 

.180 

.30 

Ya 

.125 

.15 

8 

.165 

.30 

11 

.120 

.15 

9 

.148 

.30 

12 

.109 

.15 

%" 

%," 

.187 

.40 

10 

.134 

.35 

13 

.095 

.20 

7 

.180 

.40 

ya 

.125 

.35 

14 

.083 

.20 

8 

.165 

.40 

ii 

.120 

.35 

15 

.072 

.20 

9 

.148 

.40 

12 

.109 

.35 

16 

.065 

.25 

10 

.134 

.45 

13 

.095 

.40 

17 

-.058 

.25 

11 

.125 
.120 

.45 
.45 

14 

.083 

.40 

18 
19 

.049 
.042 

.30 
.35 

12 

.109 

.45 

15 

.072 

.40 

20 

.035 

.45 

13 

.095 

.55 

16 

.065 

.50 

21 

.032 

.65 

14 

.083 

.55 

17 

.058 

.50 

22 

.028 

.85 

15 

.072 

.55 

18 

.049 

.55 

23 

.025 

1. 10 

16 

.065 

.65 

. 

19 

.042 

.60 

17 

.058 

.65 

20 

.035 

.65 

18 

.049 

.70 

21 

.032 

.75 

1" 

%" 

.187 

.05 

19 

.042 

.75 

22 

.028 

.95 

7 

.180 

.05 

20 

.035 

.85 

23 

.025 

1.20 

8 

.165 

.05 

(Continued) 
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HOOPS  AND  BANDS— MILD  STEEL— Cont. 

Adopted  May,  1918. 
Gauges  shown  are  Birmingham  Wire  Gauge 


Thickness 

Cents 

Thickness 

Cents 

Thickness 

Cents 

Width 

per 

Width 

Width 

Ga'ge 

Dec'l 

100 

lbs 

Ga'ge 

Dec'l 

100 
lbs 

Ga'ge 

Drc'l 

100 
lbs. 

1" 

9 

.148 

0.05 

2  A" 

15 

.072 

.10 

4tV 

14 

.083 

.20 

10 

.134 

.15, 

to 

16 

.065 

.15 

to 

15 

.072 

.30 

y 

.125 

.15 

2y2" 

17 

.058 

.20 

5" 

16 

.065 

.50 

ii 

.120 

.15 

18 

.049 

.30 

17 

.058 

.75 

12 

.109 

.15 

19 
20 

.042 
.035 

.40 
.6? 

18 

.049 

1.00 

13 

.095 

.20 

21 

.032 

.90 

14 

.083 

.20 

5^" 

%" 

.187 

Base 

15 

.072 

.20 

to 

7 

.180 

Base 

16 

.065 

.25 

2%" 

%" 

.187 

Base 

6" 

8 

.165 

Base 

17 

.058 

.25 

to 

7 

.180 

Base 

9 

.148 

Base 

3" 

8 

.165 

Base 

10 

.134 

.10 

IS 

.049 

.30 

9 

.148 

Base 

y 

.125 

.10 

19 

.042 

.35 

10 

.134 

.05 

ii 

.120 

.10 

20 

.035 

.45 

21 

.032 

.65 

y 

.125 

.05 

12 

.109 

.10 

22 

.028 

.85 

ii 

.120 

.05 

13 

.095 

.20 

23 

.025 

1.10 

12 

.109 

.05 

14 

.083 

.30 

13 

.095 

.10 

15 

.072 

.40 

14 

.083 

.10 

16 

.065 

.70 

Wi," 

%" 

.187 

.05 

17 

.058 

.90 

to 

7 

.180 

.05 

15 

.072 

.10 

18 

.049 

1.00 

iy&" 

S 

.165 

.05 

16 

.065 

.15 

9 

.148 

.05 

17 

.058 

.20 

10 

.134 

.10 

18 

.049 

.30 

6%" 

%" 

.187 

.10 

H" 

.125 

.10 

19 

.042 

.40 

to 

7 

.180 

.10 

20 

.035 

.60 

8" 

8 

.165 

.10 

ll 

.120 

.10 

9 

.148 

.10 

12 

.109 

.10 

10 

.134 

.20 

13 

.095 

.15 

ZlA" 

%" 

.187 

Base 

y 

.125 

.20 

14 

.083 

.15 

to 

7 

.180 

Base 

ii 

.120 

.20 

15 

.072 

.15 

SH" 

8 

.165 

Base 

12 

.109 

.20 

16 

.065 

.20 

9 

.148 

Base 

13 

.095 

.30 

10 

.134 

.05 

14 

.083 

.45 

17 

.058 

.25 

y 

.125 

.05 

15 

.072 

.60 

18 

.049 

.25 

ii 

.120 

.05 

16 

.065 

.80 

19 

.042 

.30 

20 

.035 

.45 

12 

.109 

.05 

21 

.032 

.65 

13 

.095 

.10 

8^" 

%" 

.187 

.10 

22 

.028 

.85 

14 

.083 

.15 

to 

<  7 

.180 

.10 

15 

.072 

.20 

10" 

8 

.165 

.10 

16 

.065 

.30 

9 

.148 

.10 

1  Jte" 

%" 

.187 

Base 

17 

058 

.40 

10 

.134 

.20 

to 

7 

.180 

Base 

IS 

.049 

.55 

y 

.125 

.20 

2" 

8 

.165 

Base 

19 

.042 

.75 

ii 

.120 

.20 

9 

.148 

Base 

12 

.109 

.20 

10 

.134 

.05 

13 

.095 

.40 

y 

.125 

.05 

3  %" 

%" 

.187 

Base 

14 

.083 

.55 

ii 

.120 

.05 

to 

7 

.180 

Base 

15 

.072 

.80 

12 

.109 

.05 

4" 

8 

.165 

Base 

13 

.095 

.10 

9 

.148 

Base 

10 

.134 

.05 

10^ 

%" 

.187 

.20 

14 

.083 

.10 

y 

.125 

.05 

to 

7 

.180 

.20 

15 

.072 

.10 

ii 

.120 

.05 

12|" 

8 

.165 

.20 

16 

.065 

.10 

12 

.109 

.05 

9 

.148 

.20 

17 

.058 

.15 

13 

.095 

.10 

10 

.134 

.30 

18 

.049 

.20 

14 

.083 

.15 

y 

.125 

.30 

19 

.042 

.25 

15 

.072 

.20 

ii 

.120 

.30 

20 

.035 

.50 

16 

.065 

.30 

12 

.109 

.30 

21 

.032 

.70 

17 

.058 

.45 

13 

.095 

.50 

22 

.028 

.95 

18 

.049 

.70 

14 

.083 

.75 

2  V 
to 

%" 
7 

.187 
.180 

Base 
Base 

4%" 
to 

%" 
7 

.187 
.180 

Base 
Base 

12% 
to 

%" 
7 

.187 
.180 

.30 

.30 

2V2" 

8 

.165 

Base 

5" 

8 

.165 

Base 

15" 

8 

.165 

.30 

9 

.148 

Base 

9 

.148 

Base 

9 

.148 

.30 

10 

.134 

.05 

10 

.134 

.10 

10 

.134 

.40 

y 
ii 

.125 

.05 

^ 

.125 

.10 

y 

.125 

.40 

.120 

.05 

11 

.120 

.10 

ii 

.120 

.40 

12 

.109 

.05 

12 

.109 

.10 

12 

.109 

.40 

13 

.095 

.10 

13 

.095 

.15 

13 

.095 

.60 

14 

.083 

.10 

(Con 

tinuec 

) 
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HOOPS  AND  BANDS— MILD  STEEL— Cont. 

ADDITIONAL  EXTRAS 

For  deep  stamping  or  drawing  quality  steel $0.50 

Rim  steel  will  be  priced  at  a  differential  of  $0.25  per  100  lbs. 
below  Deep  Stamping  or  Drawing  Quality  Steel. 

Cutting  to  length  60  in.  and  over  on  Deep  Stamping  or  Drawing 
Quality  Steel,  without  end  pieces,  10  per  cent  extra  of  the  net 
fiat  price  after  size  extra  has  been  added. 

CUTTING  TO  SPECIFIED  LENGTHS 

60  in.  and  over No  charge 

Over  48  in.  to  59  in.,  inclusive $0.05 

Over  24  in.  to  48  in.,  inclusive 10 

Over  12  in.  to  24  in.,  inclusive 20 

12  in.  and  less  will  be  furnished  on  application,  but  will  not 
be  less  than SO 

For  rounding  one  end  of  cut  Hoop  and  Bands 05 

For  rounding  both  ends  of  cut  Hoop  and  Bands 10 

For  intermediate  gauges  the  extra  for  the  next  lighter  gauge 
will  be  charged. 

Rolling  of  lighter  gauges  than  indicated  on  this  list  and  the 
extras  to  apply  are  subject  to  special  arrangements. 

Extras  for  flaring  and  galvanizing  will  be  quoted  on  application. 

Extras  for  packing  in  barrels,  casks  and  boxes  will  be  quoted 
on  application. 

Exceptions — Extras  for  cutting  and  rounding  one  end  of  hoops 
will  be  waived  on  all  widths  when  ordered  in  carload  lots  for 
cooperage  purposes. 

QUANTITY   DIFFERENTIALS 

All  specifications  for  less  than  2,000  lbs.  of  a  size  will  be  subject 
to  the  following  extras,  the  total  weight  of  a  size  ordered  to 
determine  the  extra  regardless  of  length  and  regardless  of  exact 
quantity  actually  shipped. 

Quantities  less  than  2,000  lbs.,  but  not  less  than  1,000  lbs..  .$0.15 
Quantities  less  than  1,000  lbs 35 
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HOOPS  AND  BANDS— MILD  STEEL— Cont. 


SLITTING,   PICKLING  AND  OILING   EXTRAS 


Gauge  Slitting 

%in.,    7,    8  and    9 $0.40 

M  in.,  10,  11  and  12 40 

13 40 

14 40 

15 55 

16 55 

17 55 

18 70 

19 70 

20 70 


Pickling 

and 

Oiling 

$0.40 

.40 

.45 

.50 

.55 

.60 

.65 

.70 

.75 

.80 


CARBON  EXTRAS  FOR  OTHER  THAN 
STAMPING  QUALITY 

Sizes  6  in.  and  narrower  by  12  gauge  or  heavier. 

If  specified  up  to  0.20  per  cent No  extra 

If  specified  0.21  per  cent  to  0.50  per  cent $0.05 

If  specified  0.51  per  cent  and  over 15 

For  other  sizes  and  gauges,  or  special  quality,  carbon  extras 
on  application. 


SPECIFICATION  AND   INSPECTION 

Material  subject  to  Navy  Department  inspection $0.10 

Navy  Department  high  tensile  steel  (except  rivet  rods)  ....   1.00 

Charges  for  other  than  mill  inspection,  such  as  Lloyd's  or 
American  Bureau  of  Shipping  for  buyer's  account. 
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ROUNDS  AND  SQUARES— MILD  STEEL 

ROUNDS  TO  7H    'N.     SQUARES  TO  5   IN. 
%  to  Z%  in Base         -h  in $l-°0 

%  to  Mm $°-05      %in ■•■■•■  L25 

Uto    %in 10      3^  to  3%  in 075 

gin...   . 20      3%to4^in .125 


^in. 


.25  43^  to  4%  in 15 

||  in 30  4%to5^in 20 

%m 35  5^to5%in .25 

Ain 40  5%to6>i6in 375 

%in 50  6^to6Min 50 

.75  65/8  to  7V2  in 625 


in. 


HEXAGONS— MILD  STEEL 

M  to  3^  in.. $0.15       Jis  in $0.55 

s^to^in 25       ^in 65 

Hto%in 35      ^in 75 

^in 1.00 

HALF  ROUNDS— MILD  STEEL 

1    to  3    in $0.20 

H  to  %  in 35 

^  to  Miii 50 

Y2  to  %  in 70 

^toMin 1.10 

OVALS— MILD  STEEL 

%  to  2K  in.  x  %  in.  and  thicker $0.20 

%  to  2K  in.  x  \i  in.  to  %  in 30 

%  to  2K  in.  x  ^  in.  to  %  in .45 

^$to%  in.  x  jj-ji;  in.  and  thicker 35 

%  to  %  in.  x  M  in.  to  y  in 50 

%  to  M  in.  x  Y%  in.  to  ^  in _ 65 

y,  to  %  in.  x  }/i  in.  and  thicker 55 

Y2  to  %  in.  x  V%  in.  to  %  in 70 

J^  to  %  in.  x  A  in 95 

%  to  Jjj;  in.  x  %  in.  and  thicker 95 

Y%  to  Ji6  in.  x  J^  in.  to  ^  in 1.20 

^  to  Jjij  in.  x  ■£%  in 1.45 

HALF  OVALS— MILD  STEEL 

Gauges  shown  are  Birmingham  Wire  Gauge. 

1    to  4    in.  x  \i  in.  and  thicker, $0.25 

1    to  4    in.  x  Nos.  7,  8,  9  and  %  in 35 

1    to  4    in.  x  Nos.  10,  11,  12  and  y  in 50 

%  to  M  in.  x  %  in.  and  thicker 50 

%to%  in.  x  Nos.  10,  11,  12  and  %  in 65 

%  to  %  in.  x  Nos.  13,  14  and  15 80 

%  to  %  in.  x  ^  in.  and  thicker 60 

H  to  %  in.  x  Nos.  10,  11,  12  and  y%  in 75 

H  to  %  in.  x  Nos.  13,  14  and  15 .90 

H>  to  %  in.  x  y%  in.  and  thicker 80 

y%  to  %  in.  x  Nos.  13,  14  and  15 1.05 

%  to  Jjjj  in.  x  -is  in.  and  thicker 1.35 

H  to  ^  in.  x  Nos.  14  and  15 1.60 

For  intermediate  sizes,  the  next  higher  extra  to  be  charged  in 
all  cases. 

CONCRETE  REINFORCING  BARS 

Twisted  Squares $0,125 

Deformed  Bars. .075 

plus  extras  for  squares  as  shown  above. 
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MISCELLANEOUS  EXTRAS 

Applying  on  Steel  Bars  and  Small  Shapes. 

QUANTITY   DIFFERENTIALS 

All  specifications  for  less  than  2,000  lbs.  of  a  size  will  be  subject 
to  the  following  extras,  the  total  weight  of  a  size  ordered  to 
determine  the  extra,  regardless  of  length  and  regardless  of  exact 
quantity  actually  shipped. 

Quantities  less  than  2,000  lbs.  but  not  less  than  1,000  lbs..  .$0.15 
Quantities  less  than  1,000  lbs 35 

STRAIGHTENING 

Machine  straightening $0.10 


Machine  Cutting  Rounds  and  Squares  13-2  In.  and 
Larger  to  Specified  Lengths 

Machine  cutting  to  lengths  over  48  in 15 

Machine  cutting  to  lengths  over  24  in.  to  48  in.,  inclusive. .     .25 
Machine  cutting  to  lengths  over  12  in.  to  24  in.,  inclusive. .     .35 
Machine  cutting  to  lengths  of  12  in.  and  less,  extra  will  be 
furnished  on  application,  but  will  not  be  less  than 45 

The  above  extras  apply  only  to  0.50  Carbon  and  under. 
Extras  for  machine  cutting  over  0.50  Carbon  will  be  furnished 
on  application. 

Extras  for  machine  cutting  rounds  and  squares  under  1}^  in., 
flats,  etc.,  will  be  furnished  on  application. 


CUTTING  TO  SPECIFIED  LENGTHS 
Other  than  Machine  Cutting 

Cutting  to  lengths  of  60  in.  and  over No  charge 

Cutting  to  lengths  over  48  in.  up  to  but  not  including  60  in. .  $0.05 

Cutting  to  lengths  over  24  in.  to  48  in.,  inclusive 10 

Cutting  to  lengths  over  12  in.  to  24  in.,  inclusive 20 

Cutting  to  lengths  of  12  in.  and  less,  extra  will  be  furnished 
on  application,  but  will  not  be  less  than 30 


SPECIFICATIONS  AND   INSPECTION 

Material  subject  to  Navy  Department  inspection $0.10 

Navy  Department  high  tensile  steel  (except  rivet  rods)  ....   1.00 

Charges  for  other  than  mill  inspection,  such  as  "Lloyd's"  or 
"American  Bureau  of  Shipping,"  for  buyer's  account. 


CARBON   EXTRAS 

If  specified  up  to  0.20  per  cent Base 

If  specified  0.21  per  cent  to  0.50  per  cent $0.05 

If  specified  0.51  per  cent  and  over 15 


FORGING  BARS  (Special  Discard) 

Extras  on  forging  bars  recommended  by  the  Committee  on 
Steel  and  Steel  Products  of  the  American  Iron  and  Steel  Institute, 
December  22,  1917. 

Finished  bars  ordered  for  forging  purposes,  25c. 

Full  bar  extras,  as  shown  herein,  apply  in  addition  to  this  extra. 


STEEL     FOR     IMMEDIATE     SHIPMENT  13 


FORGING  STEEL 

BILLETS,  BLOOMS  AND  SLABS 

Subject  to  the  following  extras  in  dollars  per  gross  toil  to  be 
added  to  the  base  price  per  gross  ton: 

Base  price  per  gross  ton,  f.  o.  b.  Pittsburgh. 

Large  Size  Forging  Bloom  Extras 

12,000  lb.  Over 

and  under  12,000  lb. 

each  each 

Up  to  but  not  including  10  x  10  in Base  $7.00 

10  x  10  in.  up  to  but  not  including  16  x  16  in.  $2.00  9.00 

For  slabs,  use  the  above  extras  for  equivalent  sectional  area. 
Usual  carbon  differentials  and  other  extras  as  provided  in  the 
billet  schedule  to  be  added  per  gross  ton  in  addition  to  the  above 
extras  for  forging  quality,  as  follows: 

Extra  for 
Carbon 
Up  to  and  including  0.25  per  cent  carbon  ....  Base 

0.26  to  0.60  per  cent  carbon per  gross  ton  $1.00 

Over  0.60  per  cent  carbon per  gross  ton    2.00 

The  above  extras  apply  to  all  material  sold  for  forging  purposes. 
They  also  apply  to  either  basic  open  hearth  or  Bessemer  steel. 

Above  prices  apply  to  standard  specifications  only.     Special 
analyses  subject  to  negotiations.  i 

(For  Rerolling) 

Blooms  and  Billets  4  in.  x  4  in.  and  larger ]        p. 

Billets  smaller  than  4  in.  x  4  in I        tyices 

Slabs f   .     "P™. 

Sheet  bars J  Application 

Subject  to  the  following  list  of  extras  (to  be  added  to  the  base 
price  per  gross  ton  of  Kerolling  Billets,  Slabs  and  Sheet  Bars). 

EXTRAS  FOR  CARBON 

Up  to  and  including  0.25  carbon  Base. 

0.26  to  0.60  carbon per  gross  ton  $1.00 

Over  0.60  carbon per  gross  ton    2.00 

Where  range  of  Carbons  is  specified,  extra  is  to  be  based  upon 
the  mean  of  such  Carbons. 


EXTRAS   FOR  SIZE  AND  CUTTING 

For  cutting,  small  billets.     Per  gross  ton $0.50 

Slabs  16  sq.  in.  in  area  and  larger Base 

.  On  sheet  bars  and  billets  under  3%  in.  for  random  lengths 
down  to  15  ft.,  no-extra  is  to  be  charged,  but  regular  charge  of 
50c  per  ton  is  to  be  made  for  such  bars  and  billets  cut  to  exact 
lengths. 

Prices  and  Extras  apply  only  to  material  of  standard  specifi- 
cations; additional  extras  for  special  Phosphorus,  Manganese 
Silicon,  Sulphur,  etc.,  to  apply. 

A  Slab  is  a  rectangular  section,  the  width  of  which  is  at  least 
twice  its  thickness,  and  the  cross-sectional  area  of  which  is  not 
less  than  16  sq.  in. 
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STEEL  TIRES 

Iron  finish,  V/2  in.  x  Yz  in.  and  larger Base 

Iron  finish  under  V/2  in.  x  Y%  in $0.15 


1 

1 
1 

% 
Vs 
% 
M 
*A 
H 
5A 
5A 


ADDITIONAL  EXTRAS 

Y\  in.  and  heavier Base 

n.  x    fi  in.  and  ^  in $0.10 

n.  to  1J4  in.  x  %  in.  and  ^2  in 15 

n.  to  1J4  in.  x  Y8  in 25 

Mm 15 

n.  x    %  in.  and  ^  in 25 

n.  x    }4,  in.  and  ^  in 30 

n.  x    ^  in 15 

n.  y  %  in.  and  ^  in 40 

n.  x    3^8  in.  and  -h  m 50 

n.  x    %  in 50 

n.  x    }/%  in.  and  ^  in 55 

For  intermediate  sizes,  the  next  higher  extra  to  be  charged  in 
all  cases. 

Sizes  not  shown  are  subject  to  special  arrangement. 


QUANTITY   DIFFERENTIALS 

All  specifications  for  less  than  2,000  lbs.  of  a  size  will  be  subject 
to  the  following  extras,  the  total  weight  of  a  size  ordered  to 
determine  the  extra  regardless  of  lengths  and  regardless  of  exact 
quantity  actually  shipped. 

Quantities  less  than  2,000  lbs.  but  not  less  than  1,000  lbs..  .$0.15 
Quantities  less  than  1,000  lbs 35 

No  extra  charge  for  cutting  to  tire  lengths. 


RAIL  STEEL  BARS 

(Rolled  from  Old  Steel  Rails) 

EXTRAS  FOR  SIZE 

Rounds,    squares    and    flats,    including    deformed   bars    and 
twisted  squares,  take  regular  steel  bar  extras. 

1  in.  x  1  in.  x  Y$  in.  and  larger  angles,  channel-flats,  and 
cultivator  beams Base 

V-Bars,  regular  channels,  harrow  I-bars,  diamonds,  triangu- 
lars,  1H  in.  x  13^2  in.  x  %  in.  and  larger,  tees,  %  in.  x  %  in. 
x  Ys  in.  and  heavier,  1  in.  x  %  in.  x  Y%  in.  and  heavier 
angles,  per  100  lbs $0.10 

1  in.  x  1  in.  x  %  in.  to  1M  in.  x  1M  in-  x  %  in.  tees,  per 
100  lbs $0.20 


FOR  CUTTING  TO  LENGTH 

No  extra  charge  for  lengths  24  in.  and  over;  under  24  in.  will 
be  subject  to  special  negotiation. 

These  prices  do  not  apply  to  special  sections,  which  will  be 
subject  to  special  negotiation. 


STEEL     FOR     IMMEDIATE     SHIPMENT 


15 


COLD  FINISHED  STEEL  AND  SHAFTING 

Extras  are  per  100  lbs.  net. 
Adopted  August  18,  1919. 


LA 


% 
IK 

2% 


to    -h 
to    -h 

to  y 

to    % 
to    % 

tolJl6 

toVA 

to  2% 
to  3 


ROUNDS 

.$2.25      Z% 
3K 


1.50 

6  in 90  4 

&in 60  4K 

40  5 

30  5K 

25  6 

.15  6K 

Base 

SQUARES  AND  HEXAGONS 


n.  to  3^  in $0.25 

n.  to  Z%  in 50 

n.  to  4Ji6  in 80 

n.  to  4^16  in" 90 

n.  to  5%  in 1.00 

n.  to  5%  in 1.50 

n.  to  6^6  in 2.00 

n.  to  7      in 2.50 


Kin. 
%in. 
Mm. 


K  in-  to 


to  A 
to  -h 
to    % 


%in 


to    K 
to    % 


.$3.50 
.  3.00 
.  2.00 
.  1.35 
.  1.00 
.     .80 


Kin.  to  l^in $0.70 

IK  in.  to  2      in (50 

2%  in.  to  2%  in 1.00 

2Kin.  to  3      in 1.50 

S^in.  to  4     in 2.00 


FLATS 


Thickness  in  Inches 


K 

% 

K 
A 

y% 

H 
1 

IK 
l% 

2 


n.  and  3%  in. 
n.  to  %  in. 
n.  to  J4,  in. 
n.  to 
n.  to 
n.  to 


J6  in. 

Min. 

%  in. 
in.  to  Ijj6  in. 
n.  to  1%  in. 
n.  to  1%  in. 
to  2%  in. 


$8.50 
7.50 


%in. 

to 
Vi  in. 


$6.50 
5.50 
4.50 


to 


$5.50 
5.00 
4.00 
3.00 
2.50 


to 
lin. 


$4.50 
3.50 
2.50 
1.50 
1.25 
1.25 


1)6  in. 

to 
VA  in. 


$3.50 

2.50 
2.50 
1.50 
1.25 
1.25 
1.25 


ljfein. 
to 
3  in. 


52.50 

1.50 
1.50 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 


Wider 
than 
3  in. 


$2.50 
2.50 

2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 


ODD   AND    INTERMEDIATE  SIZES 

The  following  sizes  in  rounds,  hexagons  and  squares  shall  be 
considered  standard: 

By  64ths  to  1  in.,  inclusive. 
By  32nds,  1  &  in.  to  1  H  in.,  inclusive. 
By  16ths,  2  in.  to  maker's  limit. 
All  odd  and  intermediate  sizes    (excepting  those    allowing  a 
tctal  tolerance  of  .008  in.   and  such  specifications  shall  be  for 
not  less  than  2,000  lbs.  of  a  size),  not  less  than  25c  per  100  lbs. 
net  extra,  in  addition  to  the  usual  extras  for  accuracy,  etc. 

CHAMFERING 

(For  Automatic  Screw  Machine  Use  Only) 

Hexagons  and 
Rounds  Squ."  res 

„ .  -\, .  Per  100Lbs.Net  Per  100  Lbs.  Net 

$m.  to     ys  m $0.13  $0.15 

%m.  to     %in 10  .13 

1  in.  to  2       in 065  .115 

2  %,  in.  and  larger 04  10 

These  extras  apply  on  lengths  10  ft.  and  longer  and  one  end 
bar  only. 

For  sizes  smaller  than  &  in.  and  bars  shorter  than  10  ft., 
special  prices  will  be  quoted. 

BOXING  AND  BURLAPPING 

Boxing  (minimum  50c),  domestic  shipment  per  100  lbs.  net 
Boxing  (minimum  50c),  export  shipment.,  .per  100  lbs.  net 

Burlapping  (minimum  25c),  full  length per  100  lbs.  net' 

Burlappmg  (minimum  25c),  ends  only per  100  lbs.  net. 

PISTON   ROD  STEEL 

«^TJ^r,I?ity  to  size  and  carefully  selected  surface  finish — 50c 
?«h  12  ibs-  i1?*  ext)ra'  in  addition  to  usual  extras  for  accuracy 
ana  short  and  long  lengths. 

ROLLER  BEARING  STEEL 

witenfvf^i^nn^inn1,^  <for+ sP<lcial  accuracy,  regular  extras 
win  apply),  $1.00  per  100  lbs.  net  extra. 


i.40 
.50 
.25 
.10 


16  JOSEPH        T.        RYERSON        &        SON 


COLD  FINiSHED  STEEL  AND  SHAFTING— Cont. 

ACCURACY— ROUNDS 

For  accuracy  from  exact  size  to  .0015  in.  under,  sizes  3  in. 
diameter  and  smaller,  25c  per  100  lbs.  net. 

For  accuracy  from  exact  size  to  .001  in.  under,  or  from  exact 
size  to  not  more  than  .001  in.  either  way,  sizes  2  3^  in.  diameter 
and  smaller,  50c  per  100  lbs.  net. 

For  accuracy  within  .0005  in.  either  way  and  from  exact  to 
.001  in.  over  size,  sizes  2  in.  diameter  ard  smaller  (standard  sizes 
only),  $1.00  per  100  lbs.  net. 

For  accuracy  .001  in.  either  way  or  from  ex  ot  size  to  .001  in. 
over,  or  from  exact  size  to  .001  in.  under — sizes  2  in.  diameter 
and  smaller  (odd  and  intermediate  sizes),  $1.00  per  100  lbs.  net. 

SQUARES,  HEXAGONS  AND   FLATS 

Double  the  extra  for  accuracy  on  rounds. 

FOR  ACCURACY,  CARBON  .31%  AND  OVER 

Double  the  extra  for  accuracy  on  rounds. 

EXTRAS  FOR  SPECIAL  AND  HIGH  CARBON  OPEN 
HEARTH  STEELS 

Specified  analysis — Carbon  .30%  and  less,  .per  100  lbs.  net  $0.25 
Specified  analysis — Carbon  .30%  and  less, 

sulphur  guaranteed  .05%  and  under.,  .per  100  lbs.  net       .50 
Specified  analysis — Carbon  .031  %  to  .50%.per  100  lbs.  net      .50 

QUANTITY   DIFFERENTIALS 

All  specifications  for  less  than  2,000  lbs.  of  a  size  will  be  subject 
to  the  following  extras,  the  total  weight  of  a  size  ordered  to 
determine  the  extra,  regardless  of  length  and  regardless  of  the 
exact  quantity  actually  shipped: 

1,000  to  1,999  lbs $0.15  per  100  lbs.  net 

Less  than  1,000  lbs 35  per  100  lbs.  net 

EXTRAS  FOR  LONG  AND  SHORT  LENGTHS 

Per  100  Lbs.  Net 
Bounds  Souares       Hexagons  Flats 

3  in.  to    5%  in $1.50  $1.50  $1.50  $3.00 

6  in.  to  11%  in 75  .75  .75  1.50 

12  in.  to  23%  in 30  .60  .30  .75 

24  in.  to  59%  in 15  .30  .15  .40 

Lengths  longer  than  24  ft.  and  less  than 

30  ft  per  100  lbs.  net  $0.50 

30  ft.  and  less  than  35  ft per  100  lbs.  net     1.00 

35  ft.  and  less  than  40  ft per  100  lbs.  net    1.50 

40  ft.  and  less  than  45  ft per  100  lbs.  net    2.00 

45  ft.  and  longer per  100  lbs.  net    2.50 

Extras  for  long  lengths  apply  on  rounds,  squares,  hexagons 
and  flats. 

FREIGHT  ALLOWANCES  AND  DELIVERY 
The  price  quoted  is  base,  Pittsburg.  If  shipment  is  made 
from  a  point  other  than  Pittsburg  (or  Pittsburg  district) ,  the 
freight  from  Pittsburg  to  destination  will  be  added,  and  the 
freight  from  shipping  point  to  destination  deducted.  No  freight 
to  be  allowed  or  paid  by  shipper  on  car  blocking. 

EXTRAS  ON  COLD  ROLLED  STRIP  STEEL 

T  H I C  KN  ESS                          ,  Half  Hard 

g;ze                                                                                     Hard  and  Soft 

.100  and  heavier Base  $0.45 

.099  to  .050 $°-20  -°» 

.049  to  .035 45  1.00 

.034  to  .031 60  1.M 

.030  to  .025 -°X  i  sn 

.024  to  .020 110  1-80 

.019  to  .017 2.10  ^.1U 

.016  to  .015 2.65  ^b5 

•Ol^to.OlS ||0  3.30 

■Olf 4.20  4.20 

:oio:::::::::::::::::::::::::::::;-- 4-65      4-65 

NARROW  WIDTHS  IN  COILS^  ^ 

\}4  in.  to  1  in.  to 

1  in..  Tnc.  Vi  in..  Inc. 

.100  and  thicker  to  .035 ®°-25  $°-45 

.034  to  .020 *0  .ou 

.019  to  .010 5U 
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COLD  ROLLED  STRIP  STEEL— Cont. 

WIDE  SIZES 

Wider  than  6  in.,  not  over    9  in.  .034  to  .026  in.,  inc $0.15 

Wider  than  6  in.,  not  over    9  in.  .025  to  .020  in.,  inc 25 

Wider  than  6  in.,  not  over    9  in.  .019  to  .015  in.,  inc 50 

Wider  than  9  in.,  not  over  12  in.  .035  to  .026  in.,  inc 40 

Wider  than  9  in.,  not  over  12  in.  .025  to  .020  in.,  inc 60 

Wider  than  9  in.,  not  over  12  in.  .019  to  .017  in.,  inc 75 


CUTTING  TO   LENGTH   24   IN.  AND   LONGER 


.100  and  thicker 

.099  to  .035 

.034  to  .031 

.030  to  .025 

.024  to  .020 

.019  to  .015 1.50 

.014  to  .013 2.00 

.012  to  .010 Coils 

For  cutting  to  lengths  under  24  in.  triple  extras  apply. 


1  in.  and 
Wider 

$0.15 
.25 
.40 
.55 
.70 


1  in. to 

y2m. 
$0.25 

.50 

.75 
1.00 
1.25 
2.00 
2.00 
Only 


EXTRAS   FOR  QUANTITY  FOR  SINGLE  ITEMS  OF 
SIZE  AND  GAUGE 


Less  than  36,000  lbs.  to  6,000  lbs.,  inc. 

Less  than  6,000  lbs.  to  2,000  lbs.,  inc. 

Less  than  2,000  lbs.  to  1,000  lbs.,  inc. 

Less  than  1,000  lbs.  to     500  lbs.,  inc. 

Less  than  500  lbs.  to     300  lbs.,  inc. 

Less  than  300  lbs.  to     200  lbs.,  inc. 

Less  than  200  lbs.  to     100  lbs.,  inc. 


.$0.10 

.  .25 

.  .40 

.  1.00 

.  2.00 

.  3.00 

.  5.00 


On  orders  for  18  tons  or  more,  quantity  extras  shall  not  apply, 
except  on  items  of  less  than  one  ton  of  a  size. 
Extra  for  boxing  or  wrapping $0.25  per  100  lbs. 


HOT  ROLLED  STRIP  STEEL 

Extras  for  sizes  same  as  for  Hoops  and  Bands. 
Extras  for  slitting,  pickling  and  oiling  same  as  for  Hoops  and 
Bands. 

Extras  for  annealing  50c  per  100  lbs.  for  all  gauges  and  widths. 

EXTRA   FOR  CUTTING 

Cutting  to  length  of  60  in.  and  over No  charge 

Cutting  to  lengths  60  in.  and  over  without  end  pieces.  10%  extra 
Cutting  to  lengths  over  48  in.  to  59  in.,  inclusive  .... 

• .; per  100  lbs.  extra  $0.05 

Cutting  to  lengths  over  24  in.  to  48  in.,  inclusive  .... 

-  •  • per  100  lbs.  extra      .10 

Cutting  to  lengths  over  12  in.  to  24  in.,  inclusive  .... 

per  100  lbs.  extra      .20 

Extra  for  cutting  to  specified  lengths  12  in.  and  less 

will  be  furnished  on  application,  but  will  not  be 

less  than per  100  lbs.  extra      .30 

QUANTITY  DIFFERENTIALS 

All  specifications  for  less  than  2,000  lbs.  of  a  size  will  be  subject 
tothe  following  extras,  the  total  weight  of  a  size  ordered  to  deter- 
mine the  extra  regardless  of  length  and  regardless  of  exact  quan- 
tity actually  shipped. 

Quantities  less  than  2,000  lbs.,  but  not  less  than 

!,000  lbs per  100  lbs.  extra  $0.15 

Quantities  less  than  1,000  lbs per  100  lbs.  extra      .35 

Carbon  Extras — on  application. 
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IRON— COMMON 

REFINED     IRON— "ULSTER"— TAKES    THE    SAME     EXTRAS 
AS   IRON— COMMON 

Extras  to  Be  Added  to  Base  Price 

(Cents  per  100  lbs.) 

Adopted  December  3,  1895.     Revised  October,  1918. 

ROUNDS  AND  SQUARES 

1  to  IK  in Base       %  to  %  in $0.05 

2  to2Kin $0.10      Ysto%m 10 

3  to3Hin 25       Y2  to  %  in 15 

35A  to  4      in 40       JfgtoMin 20 

4^to4Hin. 50       %toMm 25 

4%  to  5      in 65       %  to  &  in 35 

5V8  to  6    in 90       M  to  A  in 45 

QVs  to  QV2  in 1.10  ^  in 70 

6^to7Mm 1-25  %  in 1.25 

FLATS 

IK  to    4      x    ^tol      in Base 

4M  to    6      x    %  to  1      in $0.05  • 

4]4  to    6      x  l>i6  to  1)4  in 20 

6M  to    8      x    y$  to  1      in 30 

ey  to    8      x  1^6  to  IK  in 30 

8K  to  10      x    %  to  1      in .  .40 

1^  to    4      x  IK  to  IK  in 15 

2      to    4      x  IK  to  2      in 25 

4Mto    6      x  IK  to  2      in 30 

6M  to    8      x  \yB  to  2      in 40 

8MtolO      x  IK  to  IK  in 45 

8M  to  10      x  iys  to  2      in .50 

2      to    4      x2Mto3      in 30 

4K  to    6      x  2K  to  3      in '. .     .40 

6M  to    8      x  2%  to  3      in 50 

IK  to    iy8x    y8tol      in 05 

1      to    1  >is  x     s/8  to     %  in 10 

%  to       %  x     ^  to     M  in 20 

%  to       %  x     ^  to     y%  in 25 

^  to        %  x     %  to     M  in 45 

HEAVY  BAND   IRON 

8  M  to  10      x     M  to     %,  in $0.35 

7       to    8      x     M  to     ,6i"6  in 35 

6  M  to    6  M  x     J4  to     %  in 25 

4  M  to    6      x     Y±  to     ?ir,  in 15 

1  y2  to    4       x     M  to     %,  in 10 

1      to    1  %  x     M  to     %  in 15 

M  to       %s  x     M  to     %,  in 25 

M  to       %  x     M  to     %  in 40 

y2  to       %  x     M  to     %  in 50 

%  to        %,  x     M  to     %  in 75 

Heavy  bands  A  in.  thick  5c  per  100  lbs.  higher  than  M  in.  to 
%  in.  thick.  Bevel  edge  shaft  iron  5c  higher  than  same  size  of 
heavy  bands. 

LIGHT  BANDS 

7  to  8       x  No.  9  to   %,  in $0.45 

7       to  8       x  Nos.  10,  11,  12 50 

6M  to  6M  x  No.  9  to    %  in 35 

6M  to  6%  x  Nos.  10,  11,  12 40 

4  M  to  6       x  No.  9  to   %  in g» 

4M  to  6       x  Nos.  10,  11,  12 30 

1  M  to  4      x  No.  9  to   %  in j™ 

1 14  to  4       x  Nos.  10,  11,  12 25 

1       to  1  %,  x  No.  9  to    ?f0  in *» 

1      to  1^6  x  Nos.  10,  11,  12 30 

%  to     Kx  No.  9  to   %  in j>" 

%  to     %  x  Nos.  10,  11,  12 °% 

%  to     M  x  No.  9  to   %  in 40 

%  to     M  x  Nos.  10,  11,  12 45 

%  to     %  x  No.  9  to   %  in £" 

x  Nos.  10,  11,  12 %% 

M  x  No.  9  to    %  in °£ 

\i  x  Nos.  10,  11,  12 <" 


%  to 

Ji6    tO 

%  to 

^8  x  No.  9  to    %  in ' " 

^  x  Nos.  10,  11,  12 bu 
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ALLOY  STEEL 

Extras  for  size  are  the  same  as  those  applying  on  Mild  Steel 
Bars. 

CUTTING  TO  SPECIFIED  LENGTHS 

Orders  for  specified  lengths  will  be  accepted,  cut, and  billed 
on  net  weight  when  such  cutting  leaves  a  salable  length  on  hand. 
When  cutting  leaves  unsalable  short  lengths  customer  will  be 
billed  on  gross  weight  involved  and  furnished  with  scrap.  A 
flat  charge  is  made  for  each  cut  according  to  the  following  list: 

Rounds  up  to  1  34  in per  cut  $0.0S 

Rounds  up  to  1 34  to  2  34  in.,  inclusive per  cut      .15 

Rounds  up  to  2  %,  to  3      in per  cut      .25 

Rounds  up  to  3  34  to  3M  in per  cut       .40 

Rounds  up  to  3  J4  to  4  34  in per  cut      .60 

Rounds  up  to  4  %  to  5  M  in per  cut       .80 

Rounds  up  to  5  Y%  to  6      in per  cut    1.25 

CARBON  TOOL  STEEL 

ROUNDS,  SQUARES  AND  OCTAGONS 


Price 

Price 

Size  in  Inches 

per  Pound 

Size  in  Inches 

per  Pound 

Extra 

Extra 

%    to      2 

Base 

2  34    to    3 

$0.01 

%,   to    34 

.  00  M 

3K    to    4 

.0134 

%  to   y% 

.01 

4  34    to    5 

.02 

%  and   H 

.02 

5H    to    6 

•  02M 

M  and    & 

.03 

6K    to    7 

.03 

%, 

.05 

7M    to    8 

.03  34 

FLATS 


Size  in  Inches 


^to2x    %  to  2..  . 

y%  x   %, 

y8x  a 

Ys  x    % 

J^x     ^ 

^x    %to    y2.... 
y%  x    %  to  7 

34  x  7  34  to  8 

%x     M 

%  x     % 

%x     ^ 

%  x     J6  to     54 

%x     %  to  2 

%x  2  34  to  7 

%k  7  34  to  8 

M  x     %  to     ^ . . . . 
Mx     %to     %.... 

U  x     %  to  2 

34  x  2  34  to  7 

Intermediate  sizes 


Price 

per  Pound 

Extra 


Base 
$0.20 
.15 
.08 
.01 
.03 
.02 
.03 
.05 
.04 
.03 
.02 

•  0134 
•01K 
.02 
.02 

•  0134 
■  0134 
.01 


Size  in  Inches 


iys 

234 

234 

sys 

334 
4  34 

4  34 

5  34 
634 

6  34 


to  7  34  to  8 

x    Hto    ; 

x  %  to  8. 
x  %  to  8. 
x  J4  to  8. 
x  %,  to  8. 
x  2}4  to  8. 
to  2       x  2  > 

to  i  %  x  7  y 

to  2       x  7  V 


to  3 
to  3 
to  4 
to  4 
to  5 
to  5 
to  6 
to  7 
to  8 


to  7 
to  8 
to  8 
x  2  34  to  5 
x  5  34  to  8 
x  3  34  to  6 
x  6  34  to  8 
x  4  34  to  7 
x  7  34  to  8 
x  5  Yg  to  8 
x  6  34  to  7 
x734  to  8 


Price 

per  Pound 

Extra 


$0.02 
.0134 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.0134 
.01 

•  0134 

•  0134 
.02 
.02 

•  02^ 
.02^ 
.03 
.03  34 


take  the  "next  higher  price. 


CUTTING  TO  SPECIFIED  SINGLE  AND  MULTIPLE  LENGTHS 


Annealing  1  cent  per  pound  extra. 


Length  in  Inches 

Price 
per  Pound 

Length  in  Inches 

Price 
per  Pound 

24  or  over 

$0 .  00  34 
.01 
.0134 

6  to  12. 

$0.02 

Special 

price 

18  to  24 ' 

12  to  18 

CARBON  TOOL  STEEL  DISCS 

Sections  15  lbs.  or  more,  per  lb $0  03 

Sections  15  lbs.  to  10  lbs.,  per  lb "       06 

Sections  10  lbs.  to  7  34  lbs.,  per  lb ." 07 

Sections  7  34  lbs.  to  5  lbs.,  per  lb "  "      *08 

Sections  5  lbs.  to  3  lbs.,  per  lb '  '      '09 

Sections  3  lbs.  to  2  lbs.,  per  lb "          *ti 

Sections  2  lbs.  to  1  lb.,  per  lb 12 

Sections  1  lb.,  each  net "  -" "  *      ^5 

Unless  specified  to  the  contrary,  we  will  make  allowance  for 
finishing  on  all  discs. 
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BEVELED  EDGE  BOX   IRON 

Same  as  light  bands  of  same  sizes. 

OVAL  IRON 

V%  to  1H  in $0.20      Y%  to  K  in $0.55 

Mto    %in 25      V2to%x%™ 50 

5*  to    %  in 30      %x%x^in 60 

Mto%in 40 

HALF   OVAL   AND    HALF    ROUND 

2%  to  3  in $0.30      K  to  %  in $0.60 

Vs  to  2  in 25       ^toJiein 1.25 

Mx^in 35      Mm 1.75 

%x%in 45      ^in 2.25 

Half  oval,  less  than  y  their  width  in  thickness,  extra  price. 

HORSE   SHOE    IRON 

All  sizes $1.00 

Cutting  to  special  length  2  ft.  and  over extra     .10 

EXTRAS     FOR     CUTTING    TO    SPECIFIED     LENGTHS 

Hot  sawing  or  shearing  24  in.  and  longer $0.05 

Hot  sawing  or  shearing  12  to  24  in 10 

Hot  shearing  under  12  in 15 

Machine  cutting,  specified  lengths  above  24  in 10 

Machine  cutting  to  specified  lengths  less  than  12  in.,  according 
to  contract,  but  not  less  than  60c  on  each  size. 

No  charge  for  shear  cutting  to  multiple  length  12  in.  and  under. 

MACHINE   STRAIGHTENING    AND    CENTERING 

Machine  straightening  and  centering $0.20 

Machine  straightening  alone  for  ordinary  sizes 10 

CLASSIFICATION 

SWEDISH  OR  NORWAY  IRON 

ROUNDS  AND  SQUARES 

1  to  V/i  in Base 

Full  Extra 
per  100  Lbs. 

2  to  25/8  in $0.10 

2%  to  3M  in 20 

314  to  4      in 50 

%to    %in 10 

%to    5/sm 20 

%to    Km 30 

Vsin 40 

^in 60 

J4  in 1.00 

%in ••••   1-50 

FLATS 

V/2  to  4  x  y  to  1  in.  thick Base 

Full  Extra 
per  100  Lbs. 

4M  to  6  x    y8  to  1      in.  thick $0.10 

1%  to  6  x  iy8  to  VA  in.  thick 20 

2Yi  to  6  x  2  in.  thick 50 

1J4  and  iy8  x  %  to  1  in 10 

landl^x^to    %      in 20 

y,  y,  %  and  %  x  ^  to  %  in.  thick 40 

IK  to  6      xMand^in 20 

1  to  \y  x  M  and  %  in 30 

%  and  %xy  and  ^  in -50 

V2  and  y  x  M  and  %  in 1.00 

lto2x    %in 50 

M  and  Y8  x  %  in , -80 

Y2  and  y  x  %  in , 1-20 
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HIGH  SPEED  TOOL  STEEL 

ROUNDS,  SQUARES  AND  OCTAGONS 


Size  in 
Inches 

Price 

per  Pound 

Extra 

Size  in 
Inches 

Price 

per  Pound 

Extra 

Size  in 
Inches 

Price 

per  Pound 

Extra 

^to2 
2V8  to  2\'2 
2%  to  3 
3}i  to  V/2 
35A  to  4 

Base 
$0.02 

.023^ 

.03 
•03K 

414  to  \y2 
4^§  to  5 
5V8  to  53^ 
5%  to  6 
63^  to  63^ 

$0.04 

MV2 
.05 

-05K 
.06 

QVs  to  7 

%to  3^ 

7^to    ^ 
%  to    H 

$0,063^ 
.02 

•03H 
.06 

■08K 

FLATS 


Size  in  Inches 

Price 

per  Pound 

Extra 

Size  in  Inches 

Price 

per  Pound 

Extra 

%to2x^to2.... 
l^x    % 

Base 
$0.40 

.30 

.20 

.14 

.14 

.08 

.05 

.03 

.05 

■033^ 

.03 

.03 

%x    %tolJ£... 

y8x  \y  to  5 

Ji*    J^tol 

%  x  ly  to  by.... 

Hx     %tol 

yxiy  to-6 

%x    ^tol 

%  x  13^  to  6 

5A  to  2x2^  to  4.. 

%  to  2x43^  to  7.. 
23/gto3x23^to4.. 
23^  to  3  x4^  to  7.. 

$0.03 

.023^ 

yx  y± 

.03 

y%x  % 

.02}/£ 

3^x   ^to2 

M?  Mto3 

Hx  ^to  y2 

H*  ^tol 

y  x  \y  to  4 

^x  ^to   ^ 

%  x     %  to  1 

^x  IK  to  43^ 

%x    %to    % 

.023^ 

.02 

my2 

.02 
.02 
.04 
.02 
.04 

Intermediate  sizes  take  next 
inclusive.  Annealing  2c  per  lb. 
tion  as  flats  plus  10c  per  lb.  for 


CUTTING  TO  SPECIFIED  SINGLE  AND  MULTIPLE  LENGTHS 


higher  extra.     All  dimensions 
extra.     Bevels,  same  classifica- 

e. 


Size  in  Inches 

Price 

per  Pound 

Extra 

Size  in  Inches 

Price 

per  Pound 

Extra 

24  and  over 

18  to  23% 

$0.01 
.02 

12  to  17% 

6  to  11% 

$0.03 
.04 

Less  than  6  in.  quoted  on  application. 


HIGH  SPEED  TOOL  STEEL  D3SCS 


Weight,  Pounds 

Price 

per  Pound 

Extra 

Weight,  Pounds 

Price 

per  Pound 

Extra 

$0.06 
.10 
.12 
.14 

5  to  iy2 

$0.16 
.18 

15     to  25 

3  to  5. . . 

10     to  15 

2  to  3 

.22 

73^  to  10 

1  to  2 

.24 
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POLISHED  DRSLL  RODS 


ROUNDS 

For  Small  Taps,  Reamers,  Punches,  Twist  Drills,  Dental  Tools, 
Watch  Parts,  Electrical  Work,  Etc. 

PRICE   LIST 


No. 


Nearest 

Nearest 

Sizes  in 

Sizes  in 

Prices 

Sizes  in 

Sizes  in 

Decimals 

Fractions 

per 

No. 

Decimals 

Fractions 

of  an 

of  an 

Pcund 

of  an 

of  an 

Inch 

Inch 

Inch 

Inch 

Y 
X 

w' 

V 

"u" 

"t" 

s 


1.000 

0.9843 

0.9687 

0.953 

0.9375 

0.9218 

0.9062 

0.8906 

0.875 

0.8593 

0.8437 

0.828 

0.8125. 

0.7968 

0.7812 

0.7656 

o.^n 

0.7343 

0.7187 

0.703 

0.6875 

0.6718 

0.6562 

0.6406 

0.625 

0.6093 

0.5937 

0.578 

0.5625 

0.5468 

0.5312 

0.5156 

0.500 

0.4843 

0.4687 

0.4531 

0.4375 

0.4218 

0.413 

0.4062 

0.404 

0.397 

0.3906 

0.386 

0.377 

0.375 

0.368 

0.3593 

0.358 

0.348 

0.3437 


1.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.55 

.55 

.55 

.55 

.55 

.55 

.55 

.55 

.55 

.55 

.55 

.55 

.55 

.55 

.55 

.55 

.60 

.60 

.60 

.60 

.60 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

.75 


R 


P 

O 

n" 

Mr' 

L 

K 

J 

I 
H 

a 

F 

E 

D 

C 
B 

"a 

1 

2 

"3 

4 
5 

"6 

7 

8 

9 

10 

11 

'l2 
13 

14 
15 
16 

17 

IS 
19 
20 
21 


0.339 

0.332 

0.3281 

0.323 

0.316 

0.3125 

0.302 

0.2968 

0.295 

0.290 

0.2812 

0.281 

0.277 

0.272 

0.266 

0.2656 

0.261 

0.257 

0.250 

0.250 

0.246 

0.242 

0.238 

0.2343 

0.234 

0.227 

0.219 

0.2187 

0.212 

0.207 

0.204 

0.2031 

0.201 

0.199 

0.197 

0.194 

0.191 

0.188 

0.1875 

0.185 

0.182 

0.180 

0.178 

0.175 

0.172 

0.1718 

0.168 

0.164 

0.161 

0.157 

0.1562 


(Continued) 
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POLISHED  DRILL  RODS 


ROUNDS 

(Concluded — 

For  Small  Taps,  Reamers,  Punches,  Twist  Drills,  Dental  Tools, 
Watch  Parts,  Electrical  Work,  Etc. 

PRICE   LiST 


No. 

Sizes  in 

Decimals 

of  an 

inch 

Nearest 

Sizes  in 

Fractions 

of  an 

Inch 

1 

Prices 

per 
Pound 

No. 

Sizes  in 
Decimals 

of  an 

Inch 

Nearest 

Sizes  in 

Fractions 

of  an 

Inch 

Prices 

per 
Pound 

22 
23 
24 
25 
26 
27 

'28' 
29 
30 

3i' 
32 
33 
34 

'35' 
36 
37 
38 
39 
40 
41 

"42' 
43 
44 

45 
46 

'47' 
48 
49 
50 

0.155 

0.153 

0.151 

0.148 

0.146 

0.143 

0.1406 

0.139 

0.134 

0.127 

0.125 

0.120 

0.115 

0.112 

0.110 

0.1093 

0.108 

0.106 

0.103 

0.101 

0.099 

0.097 

0.095 

0.0937 

0.092 

0.088 

0.085 

0.081 

0.079 

0.0781 

0.077 

0.075 

0.072 

0.069 

■it 

32 
JL 

$0.83 

.83 

.83 

.83 

.83 

.83 

.83 

.83 

.83 

.83 

.83 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.20 

1.20 

1.20 

1.20 

1.20 

51 

52 

53' 
54 
55 

56' 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67' 

68 
69 
70 
71 

72 
73 
74 
75 
76 
77 

'78' 
79 
80 

0.066 

0.063 

0.0625 

0.058 

0.055 

0.050 

0.0^68 

0.045 

0.042 

0.041 

0.040 

0.039 

0.038 

0.037 

0.036 

0.035 

0.033 

0.032 

0.0312 

0.031 

0.030 

0.029 

0.027 

0.026 

0.024 

0.023 

0.022 

0.020 

0.018 

0.016 

0.0156 

0.015 

0.014 

0.013 

_3_ 
64 

SI.  45 
1.45 
1.45 
1.45 
1.45 
1.80 
1.80 
1.80 
1.80 
2.10 
2.10 
2.10 
2.40 
2.40 
2.70 
2.70 
2.70 
3.00 
3.00 
3.00 
3.00 
3.30 
3.30 
3.60 
3.60 
3.60 
3.90 
4.05 
4.20 
4.50 
4.50 
4.80 
5.10 
5.40 

SQUARE  DRILL  RODS 

For  Punches,  Graver  Tools,  Dies,  Etc. 


Size 

Decimal 

Price  per 

Size 

Decimal 

Price  per 

Equivalent 

Pound 

Equivalent 

Pound 

hi 

.0625 

$1.60 

96 

.3125 

$1.60 

.0937 

1.60 

AA. 

.3437 

1.60 

H 

.125 

1.60 

Vs 

.375 

1.60 

.1561 

1.60 

u 

.4062 

1.60 

% 

.1875 

1.60 

% 

.4375 

1.60 

is 

.2185 

1.60 

y2 

.500 

1.60 

M 

.250 

1.60 

Va 

.625 

1.60 

3% 

.2812 

1.60 

M 

.750 

1.60 
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PLATES 

Rectangular  Plates,  Tank  Steel  or  conforming  to  Manufac- 
turers' Standard  Specifications  for  structural  steel,  dated  Septem- 
ber 1st,  1916,  or  equivalent,  \i  in.  thick  and  over  on  thinnest 
edge,  100  in.  wide  and  under,  down  to  but  not  including  6  in. 
wide,  are  Base. 

Plates  up  to  72  in.  wide,  inclusive,  ordered  10.2  lbs.  per  sq.  ft., 
are  considered  l/i  in.  plates.  Plates  over  72  in.  wide  must  be 
ordered  J4  in.  thick  on  edge,  or  not  less  than  11  lbs.  per  sq.  ft., 
to  take  base  price. 

Plates  over  72  in.  wide  ordered  less  than  11  lbs.  persq.  ft.  down 
to  the  weight  of  %  in.,  take  the  price  of  %  in.  plates,  and  all 
extras  for  width  of  %  in.  plates,  as  well  as  gauge. 

Plates  over  72  in.  wide  ordered  to  the  weight  of  %  in.  plate 
shall  take  price  of  No.  8  B.  W.  G.  (i.  e.  15%  of  base  price  extra 
plus  proper  width  extra). 

Allowable  overweight,  whether  plates  are  ordered  to  gauge  or 
weight,  to  be  governed  by  the  Standard  Specifications  of  the 
Association  of  American  Steel  Manufacturers. 

GAUGES  Per  Cent 

of 
Base  Price 

Gauges  lighter  than  }/i  m-  .to  and  including  %  in.  on 

thin  edge  up  to  72  in.  wide  inclusive 10% 

Gauges  lighter  than  %  m-  including  No.  7  and  No.  8  . . .  15% 

Gauges  lighter  than  No.  8  including  No.  9  and  No.  10.. .  20% 

Gauges  lighter  than  No.  10  including  No.  11 25% 

NOTE. — No.  11  gauge  plates  are  rolled  to  U.  S.  Standard, 
other  gauges  to  Birmingham  Gauge. 

WIDTHS 

(Applies  to  plates  J4  in.  thick  and  heavier) 
Widths  over  100  in.  to  and 
Widths  over  110  in.  to  and 
Widths  over  115  in.  to  and 
Widths  over  120  in.  to  and 
Widths  over  125  in.  to  and 
Widths  over  130  in.  to  and 
Widths  over  135  in.  to  and 
Widths  over  140  in.  to  and 
Widths  over  145  in.  to  and 
Widths  over  150  in.  to  and 


ncluding  110  in $0.05 

ncluding  115  in 10 

ncluding  120  in 15 

including  125  in 25 

ncluding  130  in 50 

ncluding  135  in 1.00 

ncluding  140  in 1.25 

ncluding  145  in 1.50 

ncluding  150  in 1.75 

ncluding  155  in 2.00 


SPECIAL  EXTRAS  FOR  WIDE  LIGHT  PLATES 

Over  72  in.  to       Over  84  in.  to       Over  96  in.  to 
Gauge  on  84  in.  Wide  96  in.  Wide  100  in.  Wide         Over  100  in. 

Thin  Edge  Inc.  Inc.  Inc.  Wide 

Under  Hm.       $0.10  $0.20  $0.30  $0.35 

GRADES 

Tank Base 

Hull  to  Lloyd's  or  Equivalent $0.10 

*Pressing  Steel  (not  Flange  Steel  for  Boilers) 10 

fFlange  or  Boiler  Steel 15 

A.  B.  M.  A.  and  Ordinary  Fire  Box 20 

Stillbottom  Steel 30 

Locomotive  Fire  Box 50 

Marine-Steel -. 1-50 

Material   subject  to   Navy   Department  specifications   or 

inspection 10 

High  Tensile  Hull  Steel  to  U.  S.  Navy  Department  or  equi- 
valent specifications n 

Navy  Department  Boiler  Steel— Classes  "A"  and  "B" 1.50 

*Plates  will  be  stamped  "Pressing." 
fPlates  will  be  stamped  "Flange." 
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PLATES— Cont. 

Hull  Plates  to  Hull  specifications  required  to  stand  cold  flang- 
ing take  extras  for  flange  steel. 

CUTTING  EXTRAS 

Cutting  to  lengths  3  ft.  and  over No  extra 

Cutting  to  lengths  under  3  ft.  down  to  2  ft.,  inclusive $0.25 

Cutting  to  lengths  under  2  ft.  down  to  1  ft.,  inclusive 50 

Cutting  to  lengths  under  1  ft 1.55 

REGULAR  SKETCHES 

With  not  more  than  four  straight  cuts,  including  straight, 
taper  plates,  length  3  ft.  and  over $0.10 

IRREGULAR  SKETCHES 

With  more  than  four  straight  cuts,  length  3  ft.  and  over  . . .  $0.20 

Sketches  cannot  be  sheared  with  re-entrant  angles. 

All  sketch  plates  (other  than  those  sheared  to  a  radius)  will  be 
invoiced  at  actual  weight  of  the  sketch,  at  the  base  price,  plus 
standard  card  extras  (including  sketch  extras  mentioned  above), 
with  an  additional  charge  for  waste,  if  any,  to  be  determined  by 
deducting  the  actual  weight  of  each  sketch  from  the  estimated 
table  weight  of  the  smallest  rectangular  plate  from  which  the 
said  sketch  can  be  secured,  the  difference  being  invoiced  at  the 
rectangular  plate  price,  less  an  allowance  for  the  value  as  scrap, 
which  allowance  shall  be  40%  of  the  base  price  of  rectangular 
plate. 

This  40%  is  the  average  ratio  between  No.  1  Heavy  Melting 
Steel  Scrap  and  finished  plate  prices  in  the  United  States  over 
a  period  of  15  years. 

Sketches  sheared  to  a  radius  take  circle  extras. 

NOTE. — The  "rectangular  plate  price"  at  which  the  difference 
is  to  be  invoiced,  is  held  to  be  the  net  price  f.  o.  b.  Mill,  which 
the  maker  would  have  realized  had  the  rectangle  been  shipped 
to  the  same  destination  as  the  sketch  cut  from  it.  Such  price  is 
properly  figured  by  adding  to  the  Pittsburgh  base  price  the  full 
extras  for  size,  gauge,  quality  and  cutting  to  length,  and  the 
carload  freight  rate  from  Pittsburgh  to  destination;  and  then 
deducting  the  carload  freight  rate  from  maker's  mill  to  destination. 

CIRCLES 

Diameters  3  ft.  and  over,  25%  of  base  price. 

Half  circles  take  circle  extras. 

Sketches  or  circles  over  100  in.  in  width  or  diameter  take 
width  extras  in  addition  to  sketch  or  circle  extras. 

All  sketches,  regular,  irregular,  circular,  semi-circular  or  special, 
with  greatest  dimension  under  3  ft.  take  cutting  to  length  extras 
under  rectangular  plates  in  addition  to  sketch  or  circle  extra. 

Sketches  cannot  be  sheared  with  re-entrant  angles. 

INSPECTION 

Charges  for  other  than  mill  inspection,  such  as  "Lloyd's"  or 
"American  Bureau  of  Shipping,"  for  buyer's  account. 

PRESSING  STEEL 

This  is  a  quality  of  plate  steel  made  for  ordinary  hot-pressing, 
flanging,  or  bending  work.  It  is  preferred  that  no  requirements 
be  specified  by  the  purchaser,  but  that  it  shall  be  left  to  the 
manufacturer  to  furnish  a  steel  which  with  proper  handling  will 
do  such  work  as  above  specified.  This  quality  is  not  guaranteed 
to  stand  stamping,  deep-drawing  or  cold-flanging. 

If  the  purchaser  desires  to  specify  a  tensile  range  of  not  less 
than  10,000  lbs.,  he  may  do  so,  but  thereby  assumes  responsibility 
for  the  working  of  the  steel. 

This  quality  is  distinct  from  flange  steel  for  boiler  work, 
which  is  covered  as  heretofore. 
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SHEETS 

Extras  to  Be  Added  to  Base  Price 
(Cents  per  100  lbs.) 

December,  1918 

ONE  PASS  COLD  ROLLED  BLACK  SHEETS 

EXTRA  FOR  GAUGE 

30  Add $0.20      22-24  Deduct $0.15 

29  Add 10      17-21  Deduct 20 

28  Carload  quantities.. Base       15-16  Deduct 25 

27  Deduct 05       13-14  Deduct 30 

25-26  Deduct 10      10-12  Deduct 35 

STANDARD  SIZES 

Gauges  Nos.  12  to  30,  inclusive,  24,  26,  28  and  30  in.  wide, 
by  72,  84,  96  and  120  in.  long.  Gauges  Nos.  14  to  28,  inclusive, 
in  addition  to  the  foregoing,  36  in.  wide  by  96  in.  and  120  in  long. 

NOTE— On  all  sizes  other  than  standard,  when  specified  in  quan- 
tities of  less  than  4,000  pounds  to  the  item,  prices  will  be  quoted 
on  application. 

EXTRAS   FOR  WIDTH 

Gauge  Width  Extra 

16  and  Heavier 24  in.  and  wider $0.00 

16  and  Heavier Under  24  to  12  in 10 

16  and  Heavier Under  12  to    6  in 15 

17  to  18 Over    24  to  36  in 00 

17  to  18 Over    36  to  48  in 05 

17  to  18 Under  24  to  12  in 10 

17  to  18. Under  12  to    6  in 15 

19  and  Lighter Under  24  to  12  in .10 

19  and  Lighter Under  12  to    6  in 20 

19  to  21 Over    24  to  36  in 00 

19  to  21 Over    36  to  44  in 15 

19  to  21.... Over    44  to  48  in 25 

22  to  24 Over    24  to  36  in 00 

22  to  24 Over    36  to  40  in 20 

22  to  24 Over    40  to  48  in 40 

25  to  27 Over    24  to  36  in 00 

25  to  27 Over    36  to  40  in 20 

25  to  27 Over'   40  to  44  in 40 

28 Over    32  to  36  in 10 

28 Over    36  to  40  in 40 

29  to  30 Over    32  to  36  in 10 

EXTRAS   FOR   LENGTH 

Gauge  Length  Extra 

16  and  Heavier 60  in.  and  longer $0.00 

16  and  Heavier Under  60  to    30  in 05 

16  and  Heavier Under  30  to    18  in 10 

17  to  18. ... " Over    60  to  120  in 00 

17  to  18 Over  120  to  132  in 05 

17  to  18 Over  132  to  144  in 10 

17  to  18 Under  60  to    30  in 05 

17  to  18 Under  30  to    18  in 10 

19  and  Lighter Over    60  to  120  in 00 

19  and  Lighter Over  120  to  144  in 10 

19  and  Lighter Under  60  to    30  in 10 

19  and  Lighter Under  30  to    18  in 20 

GALVANIZED  SHEETS  AND  LONG  TERNE  SHEETS 
EXTRAS  FOR  GAUGE 

No.  30  Add $0.50 

29  Add 25 

28  (Carload  quantities) Base 

27  Deduct .15 

25-26  Deduct 30 

22-24  Deduct .45 

17-21  Deduct 60 

15-16  Deduct 75 

12-14  Deduct 90 

10-11  Deduct $1.00 
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GALVANSZED  SHEETS— Cont. 


STANDARD   SIZES 

Gauges  Nos.  12  to  30,  inclusive,  24,  26,  28,  30  and  36  in.  wide 
by  72,  84,  96  and  120  in.  long. 

NOTE. — On  all  sizes  other  than  standard,  when  specified  in 
quantities  of  less  than  4,000  lbs.  to  the  item,  prices  will  be  quoted 
on  application. 


EXTRAS   FOR  WIDTH 


Gauges 

10-15 Over 

Over 
Over 

16-18 Over 

Over 
Over 

19-21 Over 

Over 
Over 
Over 

22-24 Over 

Over 
Over 
Over 

25-26... Over 

Over 
Over 

27 Over 

Over 
Over 

28 Over 

Over 

29-30 Over 

24  and  Heavier Under 

Under 

25  and  Lighter Under 

Under 


Width 
32  to  40 
40  to  44 
44  to  48 
32  to  36 
36  to  44 
44  to  48 
32  to  36 
36  to  40 
40  to  44  in 30 


44  to  48 
32  to  36 
36  to  40 
40  to  44 
44  to  48 
32  to  36 
36  to  40 
40  to  44 
32  to  36 
36  to  40 
40  to  44 
32  to  36 
36  to  40 
32  to  36 
24  to  12 
12  to  9 
24  to  12 
12  to  9  in. 


Extra 
.$0.00 
.  .10 
.  .20 
.  .00 
.  .10 
.  .20 
.  .00 
.     .20 


.40 
.00 
.20 
.40 
.60 
.00 
.30 
.60 
.10 
.50 
.75 
.20 
.60 
.20 
.15 
.25 
.20 
.35 


Gauge 


16  and  Heavier 

16  and  Heavier Under 

16  and  Heavier Under 

17  to  18 Over 

17  to  18 Over 

17  to  IS Over 

17  to  18 Under 

17  to  18 Under 

19  and  Lighter Over 

19  and  Lighter Over 

19  and  Lighter Under 

19  and  Lighter Under 


EXTRAS  FOR   LENGTH 


Length 

60  to  144  in. 

60  to     30  in. 

30  to     18  in. 

60  to  120  in. 
120  to  132  in. 
132  to  144  in. 

60  to    30  in. 

30  to     18  in. 

60  to  120  in. 
120  to  144  in. 

60  to    30  in. 

30  to     18  in. 


Extra 

.  $0 . 00 

.05 

.10 

.       .00 

.       .05 

.       .10 

.       .05 

.       .10 

,       .00 

.       .10 

.10 

.       .20 


WEIGHT  TEST 

Determination , of  coating  by  weight  test  is  usually  conducted 
by  weighing  a  quantity  of  dry  sheets  immediately  before  and 
promptly  after  galvanizing,  so  that  the  amount  of  spelter  dis- 
tributed over  the  total  area  of  the  sheets  used  for  the  tests  can 
be  estimated  in  terms  of  per  sq.  ft. 

SPOT  TEST 

Determination  of  coating  by  spot  test  is  usually  conducted 
by  the  lead  acetate  method.  It  is  understood  by  the  galvanizer 
that  the  lightest  spot  on  any  sheet  must  not  fall  below  the  stipu- 
lated minimum  called  for  by  the  specification. 


EXTRAS  FOR  COATINGS  SUBJECT  TO  SPOT  TEST 

25  %  added  to  the  gross  extra  for  the  stipulated  coating. 
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BLUE  ANNEALED  SHEETS 

Gauge  «  Extra 

8  and  Heavier Less  $0.05 

9  and  10  (Carload  quantities) Base 

11  and  12 05 

13  and  14 10 

15  and  16 20 

STANDARD  SIZES 
Widths  24,  26,  28,  30,  36  and  48  in. 
Lengths  72,  84,  96,  120  and  144  in. 

NOTE. — On  all  sizes  other  than  standard,  when  specified  in 
quantities  of  less  than  4,000  pounds  to  the  item,  prices  will  be 
quoted  on  application. 

EXTRAS   FOR  WIDTH 
Gauge  Width  Extra 

16  and  Heavier Under  24  to  12  in $0.05 

16  and  Heavier Under  12  to    6  in 10 

16  and  Heavier 24  in.  and  wider 00 

EXTRAS   FOR   LENGTH 

Gauge  Length  Extra 

16  and  Heavier 60  in.  and  longer 00 

16  and  Heavier Under  60  to  30  in $0.05 

16  and  Heavier Under  30  to  18  in 10 

AUTOMOBILE  SHEETS 

Based  on  No.  22  Gauge 
Other  gauges  at  usual  differentials 

Primes  when 

seconds  up  to 

Primes        15  per  cent       Seconds 

only  are  taken  arising 

Automobile  body  stock Base  — .10  *See  Note 

Automobile  body  stock,  deep  stamp- 
ing      $0.25  $0.15 

Automobile  body  stock,   extra  deep 

stamping .50  .40 

Hood,  flat-fender  door  and  apron,  or 

splash  guard  stock .10  Base 

Crown  fender,  cowl  and  radiator  cas- 
ing, deep  stamping 35  .25 

Crown  fender  cowl  and  radiator  cas- 
ing, extra  deep  stamping 60  .50 

Automobile  Sheet  Extras  for  Extreme  Widths. 

Nos.  17  and  18  over  36"  to  44" $0. 10 

Nos.  19  to  21  over  36"  to  44" 30 

Nos.  22  to  24  over  36"  to  40" 40 

Nos.  22  to  24  over  40"  to  44" 80 

Black  sheet  extras  to  apply  on  narrow  widths. 
*NOTE.~ 10  per  cent  less  than  the  invoice  Pittsburgh  price 
for  corresponding  primes. 

ELECTRICAL  SHEETS 

Guaranteed  as  to  electrical  efficiency.  Manufactured  under 
various  trade  names  and  guaranteed  to  meet  the  established 
standard  of  the  grades  under  the  trade  names  given  below. 

Extra  per  100  lbs. 

Armature  grade,  base  sizes,  No.  28  gauge Base 

U.  S.  Electric,  base  sizes,  No.  28  gauge Add  $0.50 

Dynamo,  base  sizes,  No.  28  gauge Add    2.00 

Apollo  special,  base  sizes,  No.  28  gauge Add    2.50 

Black  sheet  extras  to  apply  to  special  sizes. 

PAINTED  AND   FORMED  PRODUCTS 

EXTRAS  PER  100  LBS.  OVER  CORRESPONDING  GAUGES 
OF    FLAT    SHEETS 

Extras  per  Square  are  based  on  weight  per  square  multiplied 
by  extra  per  100  lbs. 

PAINTING 

Gauge -29     25  to  28  19  to  24  12  to  18 

Red  Oxide  of  Iron $0.25  $0.20  $0.15 

FORMING 

2,  2  3^,^3  and  5  in.  corrugated    .05              .05  .05  .05 

%,  1H  in.  corrugated 10              .10  .10            

2  V-Crimp,  without  sticks.  .  .     .05               .05  .05  .... 

3  V-Crimp,  without  sticks.  .  .     .10              .10  .10            

Pressed  Standing  Seam,  with 

cleats .15  .15  .... 

Plain   Roll   Roofing,   with  or 

without  cleats 15               .15  .15  .... 

Beaded  Ceiling .25  .25  .... 

Weatherboard  Siding .25  .25  .... 

Plain  Brick  Siding 20  .20  

Rockfaced   Brick   and   Stone 

Siding ...  .25  
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SHEETS— Cont. 

EXTRAS  IN  ADDITION  TO  PAINTING  AND  FORMING  EXTRAS 

Gauge -29     25  to  2S     19  to  24     12  to  18 

Corrugating  Sheet  Crosswise.$0.10  $0.10  $0.10  $0.10 

Curving— Corrugated  Sheets, 

single  curve 25  .25  .25  .25 

Curving — Corrugated  Sheets, 

double  curve 50  .50  .50  .50 

Forming — Sheets  under  60  in. 

long  to  30  in.,  inclusive 05  .05  .05  .05 

Forming — Sheets  under  30  in. 

long  to  20  in.,  inclusive 10  .10  .10  .10 

Forming — Sheets  under  20  in. 

long 25  .25  .25  .25 

Lengths — Standard  lengths  of  all  forms  are  60,  66,  72,  78,  84, 
90,  96,  102,  108,  114,  120,  132  and  144  in.  Flat  Sheet  Extras 
will  apply  on  lengths  over  120  in.  or  shorter  than  60  in.  Sticks 
for  V-Crimp  Roofing,  25c  per  100  lineal  ft. 

MISCELLANEOUS 

Full  Cold  Rolled  and  Annealed $0.15 

Single  Pickled,  Cold  Rolled  and  Annealed 40 

Hot  Rolled,  Pickled  and  Annealed 35 

Hot  Rolled,  Pickled  and  Annealed,  Oiled  or  Lime  Finish.  .  .      .45 

Full  Pickled,  Full  Cold  Rolled  and  Reannealed 60 

Blued  Stovepipe  Stock 15 

Range  Steel  to  Manufacturers 30 

(If  Patent  Leveled) 55 

Blue  Range  Steel 50 

(If  Patent  Leveled) 75 

Deep  Stamping  or  Drawing 25 

Extra  Deep  Stamping  or  Drawing 50 

Patent  or  Stretcher  Leveling  (not  resquared) 25 

Resquaring,  5%  of  Price  of  Sheet  at  time  of  resquaring 

Oiling 10 

Lime  Finish 10 

Deoxidizing 15 

P.  A.  C.  R.  and  Reannealed  for  Tinning 50 

Bow  Socket  Stock 50 

Milk  Can  Stock 50 

Roller  Leveling 10 

Extra  Box  Annealing 15 

Long  Ternes,  Special  Finish 50 

Army  Flange  Steel,  Commercial  (not  subject  to  physical  test)     .25 
Army  Flange  Steel  (elastic  limit  not  exceeding  40,000  lbs.  per 

square  inch) , 50 

Navy  Medium  Steel,  r 10 

Welding,  quality  for  welded  range  boilers,  barrels,  etc 10 

Carbons  over  .25  to  .40 .10 

Carbons  over  .40  to  .60 25 

Carbons  over  .60  to  .90 40 

Special  Analysis  on  Application 


SHEARING  CIRCLES,  ALL  GAUGES 

9  to  10  gauge  add'25%  17  to  18  gauge  add  35% 

11  to  16  gauge  add  30%         19  to  20  gauge  add  40% 

Prices  on  Circles  lighter  than  No.  20  will  be  quoted  on  appli- 
cation. Prices  of  finished  Circles  to  be  determined  by  adding 
the  percentage  extra  to  the  price  of  the  finished  rectangle. 

To  determine  prices  for  sketches  other  than  Circles  or  Semi- 
Circles,  divide  the  price  for  gauge  by  the  percentage  the  sketch 
plate  bears  to  area  of  smallest  rectangular  sheet  from  which 
sketch  can  be  secured,  and  add  15c  per  100  lbs.  for  shearing. 

If  buyers  are  given  this  benefit  of  mill's  ability  to  shear  several 
sketches  from  one  large  sheet,  apply  regular  size  extras  in  addition. 
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SHEETS— Cont. 

MILL  INSPECTION 

Inspection  by  Buyer,  10c  per  100  lbs. 

MILL   EXTRAS  FOR  BOXING  AND  CRATING 

Per  100  Lbs. 

Net  Weight  of 

Sheets 

Skeleton  Crates $0.40 

Skeleton  Crates,  Felt  Lined 50 

Tight  Boxes,  Unlined 60 

Tight  Boxes,  Felt  Lined 70 

Bundled  with  Felt  Edge 10 

Cutting  extras  are  based  on  crates  containing  500  to  600  lbs. 
For  material  crated  otherwise,  prices  will  be  quoted  on  application. 

MILL  QUANTITY   DIFFERENTIAL 

(Applicable  to  All  Sheets) 

For  less  than  carload  shipments  an  additional  charge  of  from 
10c  to  50c  per  100  lbs.  may  be  made,  according  to  quantity, 
sizes  ordered  and  specifications. 
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BOILER  TUBES 

Prices  Adopted  Feb.  1,  1916 
LAP  WELDED  STEEL  TUBES 


Standard  Thickness 

Pi 

ice  per  Foot 

External 

Minimum 

One 

Two 

Three 

Diameter 
Inches 

Birming- 

Standard 
Thick- 

Extra 
Wire 

Extra 
Wire 

Extra 
Wire 

Extra 
Wire 

Gauge 

Gauge 

Gauges 

Gauges 
$0.31 

Gauges 

1M 

13 

.095 

$0.22 

$0.26 

$0.28 

$0.34 

2 

13 

.095 

.*21 

.24 

.2.6 

.28 

.31 

2M 

13 

.095 

.24 

.27 

.29 

.32 

.35 

...2Y2.  ■• 

. ..12. . . 

. .109. 

. . .30. 

. . .33. 

. ..36. 

. . .39. 

...  43 . 

2M 

12 

.109 

.34 

.37 

.40 

.44 

.48 

3 

12 

.109 

.38 

.41 

.45 

.49 

.54 

3M 

11 

.120 

.45 

.49 

.53 

.59 

.63 

...3j|... 

.  . .11.  .  . 

. .120. 

...  48 . 

. ..53. 

.  . .58. 

. . .64. 

.  . .69. 

3M 

11 

.120 

.52 

.57 

.62 

.68 

.74 

4 

10 

.134 

.61 

.66 

.73 

.79 

.88 

4H 

10 

.134 

.69 

.75 

.83 

.89 

.99 

...5 

9.  .  . 

. .14S. 

. ..81. 

. . .90. 

.  . .97. 

.1.08. 

.1.17. 

6 

8 

.165 

1.08 

1.17 

1.31 

1.41 

1.52 

7 

8 

.165 

1.27 

1.38 

1.54 

1.66 

1.78 

8 

8 

.165 

1.45 

1.58 

1.76 

1.90 

2.05 

.  .  .9 

7.  .. 

. .180. 

. 1 . 78 . 

.1.99. 

.2.15. 

.2.31. 

.2.50. 

10 

6 

.203 

2.22 

2.39 

2.57 

2.79 

3.04 

11 

5 

.220 

2.63 

2.84 

3.07 

3.35 

3.53 

12 

.229 

2.99 

3.23 

3.51 

3.76 

4.10 

13 

4 

.238 

3.36 

3.64 

3.98 

4.19 

4.72 

Boiler  Tubes  to  special  specifications, .special  prices  on  applica- 
tion. 

Tubes  more  than  four  gauges  heavier  than  Standard  will  be 
charged  per  pound. 

Extra  for  long  length. 

1M  in.  over  18  ft.  and  not  exceeding  22  ft.,  10%  net. 

2  to  3  in.  over  22  ft.  and  not  exceeding  24  ft.,  10%  net. 

3}4  to  13  in.  over  22  ft.  and  not  exceeding  25  ft.,  10%  net. 

3j|  to  13  in.  over  25  ft.  and  not  exceeding  26  ft.,  15%  net. 

Double  lengths,  price  on  application. 

For  weights  up  to  5  inches,  inclusive,  see  page  65. 

CHARCOAL  9  RON  AND  SEAMLESS  STEEL 


Standard  Thickness 

Price  per  Foot 

External 

Diameter 

Inches 

Minimum 

Standard 
Thick- 
ness 

One 

Extra 
Wire 
Gauge 

Two 

Extra 

Wire 

Gauges 

Three 

Extra 

Wire 

Gauges 

Birming- 
ham 
Wire 
Gauge 

Inches 

Four 

Extra 

Wire 

Gauges 

1 

iy2 

...1M... 
2 
2H 

2y2 

...2H... 
3 

3M 

sy2 

...3M... 
4 

4V2 
5 

13 

13 

13 
. ..13.  .  . 

13 

13 

12 
. ..12. . . 

12 

11 

11 
.  ..11... 

10 

10 
9 

.095 
.095 
.095 

. .095. 
.095 
.095 
.109 

. .109. 
.109 
.120 
.120 

. .120. 
.134 
.134 
.148 

$0.30 
.28 
.27 

. . .22. 
.21 
.24 
.30 

. . .34. 
.38 
.45 
.48 

. . .52. 
.61 
.69 
.81 

$0.35 
.33 
.32 

.  .  .26. 
.24 
.27 
.33 

.  . .37. 
.41 
.49 
.53 

. ..57. 
.66 
.75 
.90 

$0.38 
.36 
.34 

.  . .28. 
.26 
.29 
.36 

. . .40. 
.45 
.53 
.58 

.  . .62. 
.73 
.83 
.97 

$0 .  42 
.39 
.38 

. . .31. 
.28 
.32 
.39 

. . .44. 
.49 
.59 
.64 

. . .68. 

.79 

.89 

1.08 

$0.45 
.43 
.42 

...  34 . 
.31 
.35 
.43 

. . .48. 
.54 
.63 
.69 

...74. 

.88 

.99 

1.17 

Boiler  Tubes  to  special  specifications,  special  prices  on  appli- 
cation. 

Tubes  more  than  four  gauges  heavier  than  Standard  will  be 
charged  per  pound. 

For  weights  on  steel  tubes,  see  page  65. 

EXTRAS  FOR  LONG  LENGTHS 


Seamless  Boiler  Tube3 

2^in. 
0.  D.  and 

Smaller 

°-H  in.  to 

5  in. 
Inclusive 

10% 
15% 
20% 

10% 

Over  26  ft.  and  not  exceeding  30  ft 

15% 

For  lengths  shorter  than  5  ft.  a  cutting  charge  will  be  made. 
Note — Tubes  of  1  y2  in.  diameter  are  smallest  size  manufac- 
tured in  Charcoal  Iron  Tubes. 
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COLD  DRAWN  SEAMLESS  STEEL  TUBING. FOR 
MECHANICAL  PURPOSES 

Cold  Drawn  Seamless  Steel  Tubing  is  now  being  used  exten- 
sively for  various  mechanical  and  engineering  purposes.  It  is 
made  of  high-grade  material  so  that  it  machines  readily  and  cuts 
free' and  clean.  Owing  to  its  smooth  finish  and  slight  variation 
in  diameter  and  gauge  it  can  be  often  used  to  advantage  in  place 
of  parts  usually  machined  from  solid  stock. 

We  can  furnish  promptly  from  Chicago  stock  any  standard 
size  of  mechanical  tubing  required,  and  can  secure  special  sizes 
promptly  from  the  mill. 


DIFFERENTIAL  DISCOUNTS 

February  1,  1919 


8-8  § 

d'5  a 

'3Q  o 
H.9 

OUTSIDE  DIAMETER  IN  INCHES 

y 

% 

H 

Vs 

1 

H 

li 

If 

Is 

1! 

If 

If 

2 

2s 

2\ 

2! 

-2 

2f 

2| 

21 

20 
18 
16 
14 
13 
12 
11 
10 

% 

"ST 

¥ 

32 

% 

.035 
.049 
.065 
.083 
.095 
.109 
.120 
.134 
.156 
.188 
.219 
.250 
.281 
.313 

50 
45 
41 
35 
31 
30 
28 
27 

45 

38 
34 
29 
27 
25 
24 
23 

40 
35 
31 

25 
23 
21 
20 
18 
17 
15 

35 
31 

27 
23 
20 
18 
17 
16 
15 
13 
11 

31 

27 
25 
21 
IS 
16 
15 
14 
13 
11 
9 
8 

27 

22 

20 

18 

16 

14 

13 

12 

10 

9 

7 

6 

25 

20 

17 

15 

13 

11 

9 

8 

7 

6 

4 

3 

2 

1 

19 

15 
12 
10 
8 
7 
6 
5 
4 
2 
1 

18 
14 
10 
8 
6 
5 
4 
3 
2 
1 

17 
14 
10 
7 
5 
4 
3 
2 
1 

13 

9 
7 
5 
3 

2 
1 

13 
8 
6 
4 
2 
1 

12 
7 
4 
2 

12 
7 
4 
2 

11 
6 
3 
1 

11 
6 
3 
1 

11 

5 

2 

5 

2 

5 

2 

4 
1 

STANDARD  WROUGHT 
STEAM,  GAS  AND  WATER  PIPE 

BLACK  AND  GALVANIZED 


Standard 

Extra  Strong 

Double  Extra  Strong 

Nominal 

Nominal 

Nominal 

■Weight 

Nominal 

Nominal 

Inside 
Diam. 

Price 

Weight 

per  Foot 

Price 

Weight 

Price 

Weight 

per  Foot 

per  Foot 

Threaded 

per  Fool 

per  Foot 

per  Foot 

per  Foot 

Plain  Ends 

and 
Coupled, 

Plain  Ends 

Plain  Ends 

Vs 

•  05  3/2 
.06 
.06 
.08^ 

.244 
.424 
.567 
.850 

.245 
.425 
.568 

.852 

.12 

.07K 
.07  y 
.11 

.314 

.535 

.738 

1.087 

M 

¥% 

y 

.32 

1.714 

..■%. 

•  •UK 

.  .1.130 

. .1.134 

. .15. . 

. .1.473 

. . 35 . . 

.  .  2 . 440 

i 

.17 

1.678 

1.684 

.22 

2.171 

.37 

3.659 

iy 

.23 

2.272 

2.281 

.30 

2.996 

■  52y2 

5.214 

iy 

.27^ 

2.717 

2.731 

-36H 

3.631 

.65 

6.408 

2 

.37 

3.652 

3.678 

■  5oy 

5.022 

.91 

9 .  029 

..2y. 

..583^ 

.  .5.793 

. .5.819 

. . 77 . . 

.  .7.661 

1.37.  . 

. 13 . 695 

3 

-76^ 

7.575 

7.616 

1.03 

10.252 

1.86 

18.583 

3y 

.92 

9.109 

9.202 

1.25 

12.505 

2.30 

22.850 

4 

1.09 

10.790 

10.889 

1.50 

14.983 

2.76 

27.541 

4^ 

1.27 

12.538 

12.642 

1.80 

17.611 

3.26 

32.530 

..5.  .  . 

1.48. . 

.14.617 

.14.810 

2 . 08 .  . 

.20.778 

3.86.  . 

.38.552 

6 

1.92 

18.974 

19.185 

2.86 

28.573 

5.32 

53.160 

7 

2.38 

23.544 

23.769 

3.81 

38.048 

6.35 

63.079 

8 

2.50 

2.88 

24 . 696 
28.554 

25.000 
28 . 809 

8 

4.34 

43.388 

7.25 

72.424 

..9.  .  . 

3 .  45 .  . 

3.20 

3.50 

4.12 

4.63 

4.50. . 

5.07 

.33.907 
31.201 
34 . 240 
40 . 483 
45.557 

.43.773 
49.562 

.34.188 
32 . 000 
35 . 000 
41.132 
46.247 

. 45 . 000 
50.706 

4.90. . 

.48.728 

10 

10 

10 

5.48 
6.10 
6.55. . 

54.735 
60 . 075 
.65.415 

11 

.12... 

12 

On  orders  for  8,  10  and  12-in.  pipe  which  do  not  specify  the 
weight  desired,  we  will  furnish  8  in.  25  lb.,  10  in.  35  lb.,  and 
12  in.  45  lb.  pipe,  respectively. 

The  permissible  variation  in  weight  is  5  %  above  and  5  %  below. 

Furnished  with  threads  and  couplings  and  in  random  lengths, 
unless  otherwise  ordered. 

All  weights  given  in  pounds.     All  dimensions  given  in  inches. 

For  cut  lengths  an  extra  charge  will  be  made  above  random 
lengths. 

For  pipe  smoothed  on  the  inside,  known  as  reamed  and  drifted, 
an  extra  charge  will  be  made  above  standard  pipe. 
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RIVETS 

Extras  to  Be  Added  to  Base  Price 
(Cents  per  100  lbs.) 
Adopted  October  15,  1912 
Measurements — 

Length  is  under  head  except  in  Countersunk,  where  length  is 
over  all. 
Diameter^ — 

1  in.  and  smaller  are  scant  in  size ; 

!PElCkcl£6S — 

Regular  100  and  200-lb.  kegs. 
In  sacks  if  so  ordered. 


1  A  in/j&id  larger  are  full  size. 


STANDARD   EXTRAS 

Larger  than  1  %  in.  diameter $0.25 

%  to  IM  in.  diameter  inclusive:  2  to  5  in.  long  inclusive.  .  .Base 

%  and  %  in.  diameter 15 

Yz  and   \  in  diameter 50 

Length  1  in.  and  shorter 50 

Lengths  between  1  and  2  in , 25  • 

Lengths  over  5  in 25 

Cone  Head  (Boiler  Quality) 10 

Steeple  Head  (Boiler  Quality) 10 

Countersunk  Head  (Standard) 25 

Flat  Head  Rivets 25 

Swell  Necks 25 

Special  Heads,  other  than  our  regular  standards,  minimum 

charge '. 25 

Cold  or  Hot  Made  Solid  Die  Rivets,  when  specially  specified  .25 
Annealing  Cold  Made  Rivets,  ]/•>  in.  diameter  and  larger.  .  .  .35 
Small  orders  for  miscellaneous  sizes  for  less  than  two  tons  to 

parties  not  under  contracts 10 

Less  than  100  lbs.  of  a  size 50 

Packed  in  100  lb.  kegs 25 

Rivets  for  Ship  Construction: 

For  Boiler  purposes Per  ton  $3.00 

For  Hull  purposes Per  ton    2.00 

All  Cone  and  Countersunk  Head  Rivets  to  be  charged  at 
Boiler  Rivet  price.   - 

Cost  of  testing  and  inspection,  if  any,  to  be  at  customer's 
expense. 

High  Carbon,  or  Special  Alloy  Rivets,  special  extra  price  upon 
application.  «* 

SPECIAL    NOTICE 

Orders  should  specify  by  pounds  and  designate  size  of  package 
•wanted — if  large  (200  to  300  lbs.)  or  small  (100  lbs.). 


TINNERS'   RIVETS 

PRICE   LIST  AND   DIMENSIONS 


Black  Rivets 

Black  Rivets 

Metallic 

Tin  Plated 

Size 

in  Pkgs.  of 

in  Bulk 

TinnedRivets 

Rivets  in 

Length, 

Diameter 

1000 

per  Pound* 

Pkgs.  of  1000 

Pkgs.  of  1000 

Inches 

b.  W.  G. 

8  oz. 

$0.22 

$0.42 

$0.31 

$0.26 

= 

13  M 

10  oz. 

.24 

.38 

.35 

.29 

li 

13 

12  oz. 

.26 

.35 

.39 

.32 

•  '  % 

12  K 

14  oz. 

.28 

.33 

.43 

.35 

X 

12 

1       lb 

.29 

.30 

.47 

.37 

i& 

HM 

lMlb 

.32 

.27 

.54 

.42 

n 

11 

lj^lb 

.37 

.26 

.64 

.49 

ii 

10M 

1%  lb 

.41 

.25 

.72 

.55 

H 

10 

2      lb 

.44 

.24 

.79 

.59 

u 

9M  • 

2V2  lb 

.56 

.24 

1.00 

.75 

52 

9 

3      lb 

.62 

.23 

1.15 

.85 

% 

8M 

zy2  ft 

.72 

.23 

1.34 

.99 

ft 

8 

4       lb 

.79 

.22 

1.49 

1.09 

ft 

TH 

5      lb 

1.00 

.22 

1.88 

1.38 

H 

6M 

6      lb 

1.12 

.21 

2.17 

1.57 

ft 

6 

7      lb 

1.31 

.21 

2.54 

1.84 

if 

5M 

8      lb 

1.50 

.21 

2.90 

2.10 

% 

4M 

9      lb 

1.68 

.21 

3.26 

2.36 

ft 

4M 

10      lb 

1.77 

.20 

3.52 

2.52 

if 

4 

12     lb 

2.06 

.19K 

4.16 

2.96 

Yi 

3 

14     lb 

2.40 

.19^ 

4.85 

3.45 

ia. 

2 

16      lb 

2.77 

.19^ 

5.57 

3.97 

32 

1 

*For  Metallic  Tinning,  price  quoted  on  application. 
List  Extras — For  25  and  50-lb.  boxes,  deduct  2  cents  per  pound. 
For  100  and  200-lb.  kegs,  deduct  4  cents  per  lb. 
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CARRIAGE  BOLTS 

Manufacturers'  Standard  List.     November  1,  1912. 
SIZES  AND  PRICES  PER  100 


Length, 

Diameter 

Inches 

M 

% 

Vs 

X 

Vz 

X  and  Vs 

% 

1 

$1.00 
1.00 
1.10 
1.20 
1.30 

$1.40 
1.40 
1.52 
1.64 
1.76 

$1.90 
1.90 
2.06 
2.22 
2.38 

$2.20 
2.20 
2.40 
2.60 
2.80 

1A 

2 

3 

$3.25 
3.53 

$5.75 
6.13 

$8.50 
9.00 

2>A 
4 

5 

1.40 
1.50 
1.60 
1.70 

1.88 
2.00 
2.12 
2.24 

2.54 
2.70 
2.86 
3.02 

3.00 
3.20 
3.40 
3.60 

3.81 
4.09 
4.37 
4.65 

6.51 

6.89 
7.27 
7.65 

9.50 
10.00 
10.50 
11.00 

&A 
6 

1.80 
1.90 

2.36 

2.48 

3.18 
3.34 

3.80 
4.00 
4.20 
4.40 

4.93 
5.21 

5.49 
5.77 

8.03 
8.41 
8.79 
9.17^ 

11.50 
12.00 

6K 

7 

2.00 
2.10 

2.60 
2.72 

3.50 
3.66 

12.50 
13.00 

7K 
8 

8A 

9 

2.20 
2.30 
2.40 
2.50 

2.84 
2.96 
3.08 
3.20 

3.82 
3.98 
4.14 
4.30 

4.60 
4.80 
5.00 
5.20 

6.05 
6.33 
6.61 
6.89 

9.55 

9.93 

10.31 

10.69 

13.50 
14.00 
14.50 
15.00 

9^ 
10 
11 
12 

2.60 
2.70 
2.90 
3.10 

3.32 
3.44 
3.68 
3.92 

4.46 
4.62 
4.94 
5.26 

5.40 
5.60 
6.00 
6.40 

7.17 
7.45 
8.01 
8.57 

11.07 
11.45 
12.21 
12.97 

15.50 
16.00 
17.00 
18.00 

13 
14 
15 
16 

3.30 
3.50 
3.70 
3.90 

4.16 
4.40 
4.64 
4.88 

5.58 
5.90 
6.22. 
6.54 

6.80 
7.20 
7-60 
8.00 

9.13 

9.69 
10.25 
10.81 

13.73 
14.49 
15.25 
16.01 

19.00 
20.00 
21.00 
22.00 

17 

18 
19 
20 

4.10 
4.30 
4.50 
4.70 

5.12 
5.36 
5.60 
5.84 

6.86 
7.18 
7.50 

7.82 

8.40 
8.80 
9.20 
9.60 

11.37 
11.93 

12.49 
13.05 

16.77 
17.53 
18.29 
19.05 

23.00 
24.00 
25.00 
26.00 

Advance 
per  Inch. 

$0.20 

$0.24 

$0.32 

$0.40 

$0.56 

$0.76 

$1.00 

Base  discounts  on  sizes  above  heavy  line  are  subject  to  dif- 
ferential discounts;  sizes  below  heavy  line  take  base  discount 
only. 

Bolts  with  Hexagon  nuts,  15  per  cent  extra.  This  applies  to 
mill  only.     Hexagon  nuts  from  stock  furnished  at  extra  charge. 

Intermediate  lengths  take  next  higher  list. 

Larger  diameters  take  Machine  Bolt  list. 

For  weights  see  page  67. 

RAILROAD  OR  TRACK  BOLTS 


Size  in  Inches 

Extra 

per  100  Lbs. 

For  Size 

Size  in  Inches 

Extra 

per  100  Lbs. 

For  Size 

Ys  x  1  y2  sq.  nut.  .  . 
Yi  x  1%  sq.  nut.  .  . 
i4  x  2      sq.  nut. .  . 
Yi  x  2  J4  sq.  nut.  .  . 
Ys  x  2  >-2  sq.  nut.  .  . 
H  x  3      sq.  nut.  .  . 
H  xSy8  hex.  nut.. 
Mx3^  hex.  nut. . 
Mx3M  hex.  nut. . 

$3.15 

1.55 

1.35 

1.20 

.60 

.30 

.50 

.30 

.30 

%  x  4       hex.  nut.  . 

M  x  4  Ys  hex.  nut. . 

%  x  4  34  hex.  nut. . 

%  x  4  3^  hex.  nut. . 

%  x  4      hex.  nut. . 

Ys  x  4Vs  hex.  nut. . 
1  x  4Ys  hex.  nut. . 
1      x  4%  hex.  nut. . 

$0.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 

50  cents  per  pound  extra  for  less  than  keg  lots. 
Bolts  packed  200  lbs.  per  keg. 
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MACHINE  BOLTS 

WITH  SQUARE  HEADS,  SQUARE  NUTS  AND  FINISHED 
POINTS 

Manufacturers'  Standard  List.     In  effect  August  1,  1912. 

PRICE  PER  100 


Diameter 

JS1"" 

Yi 

%r 

Vs 

% 

Vi 

%.&Yb 

% 

Vs 

1 

m 

m 

2 

m 

4 

SI.  70 
1.78 
1.86 
1.94 

2.02 
2.10 

$2.00 
2.12 
2.24 
2.36 

2.48 
2.60 

$2.40 
2.56 
2.72 
2. '88 

3.04 
3.20 

$2.80 
3.00 
3.20 
3.40 

3.60 
3.80 
4.00 
4.20 

4.40 
4.60 
4.80 
5.00 

5.20 
5  40 
5.80 
6.20 

6.60 
7.00 
7.40 
7.80 

8.20 
8.60 
9.00 
9.40 

9.80 
10.20 

$  3.60 
3.86 
4.12 
4.38 

4.64 
4.90 
5.16 
5.42 

5.68 
5.94 
6.20 
6.46 

6.72 
6.98 
7.50 
8.02 

8.54 
9.06 
9.58 
10.10 

10.62 
11.14 
11.66 
12.18 

12.70 
13.22 

$  5.20 
5.58 
5.96 
6.34 

6.72 

7.10 
7.48 
7.86 

8.24 
8.62 
9.00 
9.38 

9.76 
10.14 
10.90 
11.66 

12.42 
13.18 
13.94 
14,70 

15.46 
16.22 
16.98 
17.74 

18.50 
19.26 

$  7.70 
8.25 
8.80 
9.35 

9.90 
10.45 
11.00 
11.55 

12.10 

12.65 
13.20 
13.75 

14.30 
14.85 
15.95 
17.05 

18.15 
19.25 
20.35 
21.45 

22.55 
23.65 
24.75 
25.85 

26.95 
28.05 
29.15 
30.25 

31.35 
32.45 
33.55 
34.65 

35.75 
36.85 
37.95 
39.05 

$10.50 
11.20 
•11.90 
12.60 

13.30 
14.00 
14.70 
15.40 

16.10 
16.80 
17.50 
18.20 

18.90 
19.60 
21.00 
22.40 

23.80 
25.20 
26.60 

28:00 

29.40 
30.80 
32.2 
33.60 

35.00 
36.40 
37.80 
39.20 

40.60 
42.00 
43.40 
44.80 

46.20 
47.60 
49.00 
50.40 

$15.10 
16.00 
16.90 
17.80 

18.70 
19.60 
20  50 
21.40 

22.30 
23.20 
24.10 
25.00 

25.90 
26.80 
28.60 
30.40 

32.20 
34.00 
35.80 
37.60 

39.40 
41.20 
43.00 
44.80 

46.60 
48.40 
50.20 
52.00 

53.80 
55.60 
57.40 
59.20 

61.00 
62.80 
64.60 
66.40 

$22.50 
23.70 
24.90 
26.10 

27.30 
28.50 
29.70 
30.90 

32.10 
33.30 
34.50 
35.70 

56.90 
38.10 
40.50 
42.90 

45.30 
47.70 
50.10 
52.50 

54.90 
57.30 
59.70 
62.10 

64.50 
66.90 
69.30 
71.70 

74.10 
76.50 
78.90 
81.30 

83.70 
86.10 
88.50 
90.90 

$30.00 
31.50 
33.00 
34.50 

36.00 
37.50 

5 

VA 
6 

7 

8 
9 
10 

11 
12 
13 
14 

15 
16 
17 
18 

19 
20 
21 

2.18 
2.26 

2.34 
2.42 
2.50 
2.58 

2.66 
2.74 
2.90 
3.06 

3.22 
3.38 
3.54 
3.70 

3.86 
4.02 
4.18 
4.34 

4.50 
4.66 

2  72 
2.84 

2.96 
3.C8 
3.20 
3.32 

3.44 
3.56 
3.80 
4.04 

4.28 
4.52 
4.76 
5.00 

5.24 
5.48 
5.72 
5.96 

6.20 
6.44 

3.36 
3.52 

3.68 
3.84 
4.00 
4.16 

4.32 
4.48 
4.80 
5.12 

5.44 

5.76 
6.08 
6.40 

6.72 

7.04 
7.36 
7.68 

8.00 
8.32 

39.00 
40.50 

42.00 
43.50 
45.00 
46.50 

48.00 
49.50 
52.50 
55.50 

58.50 
61.50 
64.50 
67.50 

70.50 
73.50 
76.50 
79.50 

82.50 
85.50 
88.50 

22 

9-1.50 

23 

94.50 

24 

97.50 

25 

100.50 

26 

103  50 

27 

106.50 

28 

109  50 

29 

112  50 

30 

115  50 

Adv. 
per.  In. 

$0.24 

$0.16 

$0  32!$0.40 

$  0.52 is  0.76 

$1.10 

$  1  40 

$  1.80 

$  2.40 

$3.00 

Base  Discount  on  sizes  above  heavy  line  are  subject  to  differential  discounts;  gizes 
below  heavy  line  take  base  discount  only. 

Bolts  with  hexagon  nuts,  10%  extra.  This  applies  to  mill  only.  Hexagon  nuts 
from  stock  furnished  at  extra  charge. 

Intermediate  lengths  take  next  higher  list. 

For  weights,  see  page  67. 

RAILROAD  SPIKES  Extra 

Cts. 
Per  Lb. 

5,  5%,  6,  and  6H  X  % Base 

&A,  5,  5V2,  and  6  x  W Base 

3,  3J4  4,  4J4  and  5  X  y2 $0.15 

VA,  4,  and  4^  x  % .25 

3,  Zy2,  4  and  1>A  x  Vs .40 

VAxVz .65 

VA,Z,SDAZy2j.% .95 

2s% ". 1.30 

BOAT  SPIKES 

%  in.  equare,  12  to  24  in.  length $0.15 

%  in.  square,  8  to  16  in.  length 15 

Yi  in.  square,  6  to  16  in.  length 15 

14,  in.  square,  6  to  12  in.  length. 20 

%  in.  square,  4  to  12  in.  length 30 

%  in.  square,  4  to  8  in.  length .45 

yi  in.  square,  4  to  8  in.  length 75 

M  in.  square,  3  to  ZlA  in.  length j  . . .   1.00 

%  and  %  shorter  than  4  in 25 
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SON 


HOT  PRESSED  NUTS 

200  LB.  KEGS 


HEXAGON— U.  S.  STANDARD 

Dimensions 

Tapped 

Blank 

Tapped 

A  in. Oversize 

Size  of 

Price 

Number  in 

Price 

Number  in 

Price 

Bolt 

100  Pounds 

200  Pounds 

100  Pounds 

200  Pounds 

100  Pounds 

H 

$20.00 

17,400 

$22.50 

18,600 

$22.50 

% 

18.00 

9,200 

20.00 

9,760 

20.15 

% 

14.00 

6,000 

15.60 

6,400 

15.75. 

% 

13.00 

4,000 

14.30 

4,250 

14.45 

13  thread 

\   11.20 

3C000 

12.20 

3,200 

12.35 

y 

12  thread 

|   11.20 

3,000 

12.20 

3,200 

12.35 

% 

11.20 

2,128 

12.10 

2,275 

% 

10.50 

1,540 

11.20 

1,630 

11.35 

% 

10.00 

998 

10.60 

1,050 

10.75 

% 

9.90 

628 

10.50 

665 

10.65 

1 

9.90 

436 

10.50 

460 

10.65 

iy8 

9.90 

288 

10.50 

305 

10.65 

IX 

9.90 

250 

10.50 

260 

10.65 

IVs 

10.00 

182 

10.70 

190 

10.85 

.     IH 

10.30 

144 

11.10 

150 

11.25 

l5A 

10.50 

116 

11.40 

120 

11.55 

l% 

10.80 

95 

11.70 

100 

11.85 

iy8 

2 

80 
62 

12.00 
12.30 

84 
65 

11.20 

12.45 

2A 

11.70 
11.70 
12.20 
12.40 
13.00 

52 
44 
35 
32 

27 

12.90 
13.00 
13.60 
13.90 
14.60 
15.20 

54 
46 
36 
33 
27 
18 

2M 

2% 

214 

2% 

3 

SQUARE 

-U.  S.  STANDARD 

Dimensions 

Tapped 

Blank 

Tapped 

tj  in.Oversize 

Size  of 

Price 

Number  in 

Price 

Number  in 

Price 

Bolt 

100  Pounds 

200  Pounds 

100  Pounds 

200  Pounds 

100  Pounds 

$15.00 

14,760 

$12.00 

7,400 

13.50 

9,915 

$13.60 

Vi 

10.50 

5,000 

11.60 

5,320 

11.80 

■>A 

10.00 

3,200 

10.90 

3,400 

11.00 

y 

13  thread 

}      9.00 

2,400 

9.70 

2,540 

9.80 

y. 

12  thread 

}      9.00 

2,400 

9.70 

2,540 

9.80 

% 

9.00 

1,600 

9.60 

1,690 

9.70 

5A 

8.70 

1,360 

9.20 

1,440 

9.30 

% 

8.50 

832 

8.90 

880 

9.Q0 

y» 

8.40 

544 

8.80 

578 

8.90 

i 

8.40 

376 

8.80 

397 

8.90 

iy 

8.40 

268 

8.80 

284 

8.90 

1M 

8.40 

206 

8.80 

220 

8.90 

13A 

8.50 

146 

9.00 

157 

9.10 

iy 

8.80 

120 

9.40 

127 

9.50 

i% 

1M 

9.70 
10.00 

100 

77 

9.80 

9.30 

74 

10.10 

1% 
2 

10.30 
10.60 

67 
56 

10.40 

9.70 

53 

10.70 

2H 
2M 
2% 

2H 

2% 
3 

11.00 

45 

11.10 

37 

11.80 

25 

12.40 

22 

13.00 

17 

Weights  of  tapped  oversize  nuts  slightly  lighter  than  regular 
nuts.  When  ordering  %  in.  nuts  specify  as  to  thread,  or  13 
thread  will  be  furnished.   • 

For  100  lbs.  to  200  lbs.  of  a  size  add  20c  per  100  lbs.  For 
less  than  100  lbs.  of  a  size  add  50c  per  100  lbs. 


STEEL     FOR     IMMEDIATE     SHIPMENT 
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COMMON  NAILS 


Approximate 

Advance  Over 

Size 

Length, 

Gauge 

Number 

Base  Price, 

Inches 

Number 

to  Pound 

per  100  Pounds 

2a 

*  1 

15 

876 

$1.45 

3d 

1M 

14 

568 

1.15 

4d 

iy2 

12H 

316 

.80 

5d 

im 

12  y2 

271 

.75 

6d 

2 

uy2 

181 

.60 

7d 

2M 

uy2 

161 

.55 

8d 

2y2 

lOM 

106 

.30 

9d 

2M 

10  M 

96 

.30 

lOd 

3 

9 

69 

.20 

12d 

3M 

9 

63 

.15 

16d 

sy2 

8 

49 

.10 

20d 

4 

6 

31 

Base 

30d 

4H 

5 

24 

" 

40d 

5 

4 

18 

" 

50d 

5V2 

3 

14 

" 

60d 

6 

2 

11 

" 

COMMON  NAILS— CEMENT  COATED 


Advance 

Number  of 

Length 

Gauge 

Net  height 

Size 

over  Base 

Nails  in  Keg 

(Inches) 

No. 

(Pounds) 

2d 

$1.45 

85,700 

16 

79 

3d 

1.15 

54,300 

iy8 

15  y2 

64 

4d 

.80 

29,800 

iy8 

14 

61 

5d 

.75 

25,500 

i*A 

13  y2 

70 

6d 

.60 

17,900 

iy* 

13 

65 

7d 

.55 

15,300 

2y8 

12  y2 

72 

8d 

.30 

10,100 

2% 

uy2 

71 

9d 

.30 

8,900 

2% 

uy2 

68 

lOd 

.20 

6,600 

2% 

ii 

63 

12d 

.35 

6,200 

sy8 

10 

80 

16d 

.35 

4,900 

3M 

9 

80 

20d 

.20 

3,100 

3M 

7 

83 

30d 

.20 

2,400 

4H 

6 

84 

40d 

.20 

1,800 

4M 

5 

82 

50d 

.20 

1,300 

5M 

4 

79 

60d 

.20 

1,100 

5M 

3 

82 

ROUND  WIRE 

Bright  and  black  annealed,  coppered,  galvanized  and  tinned 
in  coils. 


EXTRAS  FOR  SIZE 


Washburn  &  Moen  Gauge 


No.  9  and  coarser. 

No.  10 

No.  11 

Nos.  12  and  12  H-- 

No.  13 

No.  14 

No.  15 

No.  16 

No.  17  . 

No.  18 


Advances  are  per  100  Pounds 


Galvanized 

Bright  Basic 

Annealed 

(Add  to  Price 
of  Annealed) 

Base 

Base 

$1.70 

$0.05 

$0.05 

.70 

.10 

.10 

.70 

.15 

.15 

.70 

.40 

.25 

.70 

.50 

.35 

.70 

.60 

.45 

1.05 

.70 

.55 

1.05 

.85 

.70 

1.40 

1.00 

.85 

1.40 

42  JOSEPH        T.        RYERSON        &       SON 


WAREHOUSE  CUTTING  EXTRAS 

For  Warehouse  Cutting  Extras  see  page 
64  of  the  current  issue  of  the  Ryerson 
Monthly  Stock  List. 
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WEIGHTS 


WEIGHTS  OF  IRON  AND  STEEL 
STANDARD  GAUGES 


'   No. 

of 

Gauge 


V.  S.  STANDARD  GAUGE 


Thickness  in  Inches     Weight  Square  Foot 


Fractions    Decimals 


Iron 


Steel 


BIRMINGHAM  WIRE  GAUGE 


No. 

Of 

Gauge 


Thick- 
ness in 
Inches 


Weight  Square 
Foot 


Iron       Steel 


7-0's 
6-0's 
5-0's 
0000 
000 
00 

0 
1 

2 
3 
4 

5 

6 

7 
8 


1-2 
15-32 

7-16    , 
13-32 

3-8 
11-32 

5-16 

9-32 
17-64 

1-4 
15-64 

7-32 
13-64 

3-16 
11-64 

5-32 

9-64 

1-8 

7-64 

3-32 

5-64 

9-128 

1-16 

9-160 

1-20 

7-160 

3-80 
11-320 
1-32 
9-320 
1-40 

7-320 
3-160 
11-640 
1-64 
9-640 

1-80 
7-640 

13-1280 
3-320 

11-1280 

5-640 

9-1280 

17-2560 

1-160 


.5 

.4687a 

.4375 

.40625 

.375 

.34375 

.3125 

.28125 

.265625 

.25 

.234375 

.21875 

.^03125 

.1875 

.171875 

.15625 

.140625 

.125 

.109375 

.09375 

.078125 

.0703125 

.0625 

.05625 

.05 

.04375 

.037 

.03475 

.03125 

.028125 

.025 

.021875 

.01875 

.0171875 

.015625 

.0140625 

.0125 

.010985 

.01045625 

.009375 

.00859375 

.0078125 
.00703125 
.00664062 
.00625 


20.00 

18.75 

17.50 

16.25 

15. 

13.75 

12.50 
11.25 
10.625 
10. 
9.375 

8.75 
8  125 
7.5- 
6.875 
6.25 

5.625 

5. 

4.375 

3.75 

3.125 

2.8125 

2.5 

2.25 

2. 

1.75 

1.50 

1.375 

1.25 

1.125 

1. 

.865 

.75 

.6875 

.625 

.5625 

.5 

.4375 
.40625 
.375 
.34375 

.3125 
.28125 
.265625 
.25 


20.4 

19.125 

17.85 

16.575 

15.30 

14.025 

12.75 

11.475 
10.8375 
10.2 
9.5625 

8.925 

8.2875 

7.65 

7.0125 

6.375 

5.7375 

5.1 

4.4625 

3.825 

3.1875 

2.86875 

2.55 

2.295 

2.04 

1.785 

1.53 

1.4025 

1.275 

1.1475 

1.02 

.8925 

.765 

.70125 

.6375 

.57375 

.51 

.44625 

.414375 

.3825 

.350625 

.31875 

.286875 

.270J375 

.255 


0000 

000 

00 

0 

1 

2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 

24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 


.454 
.425 
.38 

.34 
.3 

.284 
.259 
.238 

.22 

.203 

.18 

.165 

.148 

.134 

.12 

.109 

.095 

.083 

.072 
.065 
.058 
.049 
.042 

.035 
.032 
.028 
.025 
.022 

.02 

.018 
.016 
.014 
.013 

.012 

.01 

.009 

.008 

.007 

.005 
.004 


18.22 
17.05 
15.25 

13.64 
12.04 
11.40 
10.39 
9.55 

8.83 
8.15 
7.22 
6.62 
5.94 

5.38 
4.82 
4.37 
3.81 
3.33 

2.89 
2.61 
2.33 
1.97 
1.69 

1.40 

1.28 
1.12 
1.00 


.803 
.722 
.642 
.562 


18.46 
17.28 
15.46 

13.82 
12.20 
11.55 
10.53 
9.68 

8.95 

8.25 
7.32 
6.71 
6.02 

5.45 

4.88 
4.43 
3.86 
3.37 

2.93 
2.64 
2.36 
1.99 
1.71 

1.42 

1.30 
1.14 
1.02 
.895 

.813 
.732 
.651 
.569 


Sheet  mills  roll  iron  and  steel  sheets  to  U.  S.  Standard  Gauge. 
Plate  mills  usually  roll  to  Birmingham  Wire  Gauge,  unless  other- 
wise ordered.  Bands  and  hoops,  cold  rolled  strip  steel  and  spring 
steel  are  rolled  to  Birmingham  Wire  Gauge. 

For  standard  gauges  see  page  102. 
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WEIGHTS  OF  ROUND   STEEL  BARS 

For  Iron,  deduct  2%. 

POUNDS  PER   LINEAL  FOOT 


Diam. 

Pounds 

Inches 

per  Foot 

X 

.0417 

9 
64 

.0528 

5 
32 

.0852 

11 
64 

.0789 

% 

.0939 

13 
64 

.1102 

7 
32 

.1278 

15 
64 

.1467 

H 

.1669 

17 
64 

.1884 

9 

32 

.2112 

19 
64 

.2354 

A 

.2608 

21 
64 

.2875 

11 
32 

.3155 

23 
64 

.3449 

Vs 

.3755 

25 
64 

.4075 

13 
32 

.4407 

27 
64 

.4753 

X 

.5111 

29 
64 

.5483 

15 
32 

.5867 

31 
64 

.6265 

X 

.6676 

33 
64 

.7100 

17 
32 

.7536 

35 
64 

.7986 

% 

.8449 

37 
64 

.8925 

19 
32 

.9414 

39 
64 

.9916 

X 

1.0431 

41 
64 

1.0959 

21 
32 

1.1500 

43 
64 

1.2054 

% 

1.2622 

45 
64 

1.3202 

23 
32 

1.3795 

47 
64 

1.4401 

% 

1.5021 

49 
64 

1.5653 

25 
32 

1.6299 

51 
64 

1.6957 

% 

1.7629 

53 
64 

1.8313 

27 
32 

1.9011 

55 
64 

1.9721 

X 

2.0445 

57 
64 

2.1182 

29 
32 

2.1931 

59 
64 

2.2694 

% 

2.3470 

61 
.  64 

2.4259 

31 
32 

2.5061 

63 

64 

2.5876 

1 

2.6704 

Diam. 

Inches 


IX 

X32 

1-3- 
^32 

m 

132 

m 

x32 

m 

1-8- 
x32 

m 

1ii 

A32 

m 

113. 

13J 

m 

1  15. 
^32 

liX 
x32 

m 

119 

x32 

m 

12i 
1-32 

1  23 
x32 

1% 

1  25 
A32 

m 

127. 

IX 

1  29 
•"■32 

m 

1  31, 
1-32 
2 

-^32 

2>i6 
9-3- 
^32 

2K 
9-5- 

^32 

2% 
9-1- 

^32 

2M 
9-9- 

■^32 

25A 
Oli 
Zi32 

2% 

213 
32 

2% 

215 
T2 

2V2 

217 
32 

2M 

019 
^32 

2% 

221 
32 

'2% 

023 
■^32^ 

2M 


Pounds 
per  Foot 


2.8399 

3.0146 

3.1945 

3.3797 

3.5700 

3.7656 

3.9664 

4.1724 

4.3836 

4.6001 

4.8218 

5.0486 

5.2807 

5.5180 

5.7606 

6.0083 

6.2613 

6.5194 

6.7828 

7.0514 

7.3252 

7.6043 

7.8885 

8.1780 

8.4727 

8.7725 

9.0777 

9.3880 

9.7035 

10.0243 

10.3503 

10.6814 

11.0178 

11.3595 

11.7063 

12.0583 

12.4156 

12.7781 

13.1458 

13.5187 

13.8968 

14.2802 

14.6687 

15.0625 

15.4615 

15.8657 

16.2751 

16.6898 

17.1096 

17.5347 

17.9650 

18.4004 

18.8412 

19.2871 

19.7382 

20.1946 


Diam. 

Pounds 

Diam. 

Inches 

02S 

■^32 

per  Foot 

Inches 

We 

20.656 

2% 

21.123 

5V8 

1)27 
^32 

21.595 

5% 

w% 

22.072 

5K 

029 
^32 

22.555 

5% 

2% 

23.042 

5% 

031 
^32 

23.535 

5% 

3 

24.033 

6 

"J32 

24.547 

6^6 

3M 

25.045 

QVs 

Q_3- 
"32 

25.559 

m 

3H 

26.078 

WA 

°32 

26.602 

Q5A 

3^6 

27.131 

QVs 

°32 

27.666 

QJi 

3M 

28.206 

VA 

Q-9_ 
°32 

28.751 

6% 

3M 

29.301 

65A 

°32 

29.856 

6% 

Ws 

30.417 

6M 

913 
°3"2 

30.983 

m 

m 

31.554 

&Vs 

Q15 
°32 

32.130 

VK 

w* 

32.712 

7 

3% 

33.891 

1% 

w% 

35.090 

m 

3% 

36.311 

7% 

SH 

37.552 

7}4 

3% 

38.814 

7% 

3K 

40.097 

7% 

3% 

41.401 

m 

4 

42.726 

m 

4^ 

44.071 

7% 

4^ 

45.438 

7% 

m 

46.825 

7% 

4M 

48.233 

7% 

4M 

49.662 

7% 

4^ 

51.112 

7% 

4^6 

52.583 

7% 

4^ 

54.075 

8 

4%- 

55.587 

8% 

4^ 

57.121 

8V8 

4% 

58.675 

m 

4^ 

60.250 

m 

4% 

61.846 

8% 

4% 

63.473 

m 

4% 

65.100 

8% 

5 

66.759 

sy2 

5M 

68.438 

8% 

sy8 

70.139 

sy8 

5% 

71.860 

8% 

5M 

73.602 

8H 

5M 

75.365 

8% 

5^ 

77.148 

8% 

57A 

78.953 

8% 

&A 

80.778 

9 
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WEIGHTS  OF   ROUND  STEEL  BARS  AND  CIRCLES 

For  Iron,  deduct  2% 
POUNDS  PER   L'NEAL   INCH 


Diameter 

Pounds    1 

Diameter 

Pounds 

Diameter 

Pounds 

Diameter 

Pounds 

Inches 

per  Inch  | 

Inches 

per  Inch 

3.57 

Inches 

8 

per  Inch 

Inches 
12 

per  Inch 

0 

.00 

4 

14.28 

32.13 

% 

.00 

4% 

3.68 

8% 

14.50 

12% 

32.46 

% 

.00 

4% 

3.80 

s% 

14.73 

12% 

32.80 

% 

.00 

m 

3.91 

8% 

14.95 

12% 

33.13 

% 

.01 

4% 

4.03 

8% 

15.18 

12% 

33.48 

X 

.02 

4% 

4.14 

8% 

15.41 

12% 

33.81 

X 

.03 

4% 

4.27 

m 

15.65 

12% 

34.17 

K 

.04 

4% 

4.39 

m 

15.88 

12% 

34.51 

% 

.06 

4% 

4.52 

8% 

16.12 

12% 

34.86 

% 

.07 

4% 

4.64 

w 

16.36 

12% 

35.21 

X 

.09 

4% 

4.77 

m 

16.60 

12% 

35.56 

% 

.11 

m 

4.90 

8% 

16.83 

12% 

35.91 

% 

.13 

4% 

5.03 

8% 

17.08 

12% 

36.27 

i  % 

.15 

4% 

5.17 

8% 

17.32 

12% 

36.62 

X 

.17 

4% 

5.30 

8% 

17.57 

12% 

36.98 

% 

.20 

4% 

5.44 

8% 

17.82 

12% 

37.33 

l 

.22 

5 

5.58 

9 

18.07 

13 

37.70 

m 

.25 

5% 

5.72 

9)16 

18.32 

13% 

38.06 

m 

.28 

5% 

5.86 

9% 

18.58 

13% 

38.42 

1% 

.31 

5% 

6.00 

9% 

18.83 

13% 

38.7? 

1% 

.35 

5% 

6.15 

9% 

19.09 

13% 

39.16 

m 

.38 

5% 

6.30 

9% 

19.34 

13% 

39.53 

IX 

.42 

,5X 

6.45 

9% 

19.61 

13% 

39.90 

1% 

.46 

5% 

6.60 

9% 

19.87 

13% 

40.28 

1% 

.50 

5% 

6.75 

9% 

20.13 

13% 

40.65 

m 

.54 

5% 

6.90 

9% 

20.40 

19% 

41.03 

IX 

.59 

5% 

7.06 

9% 

20.67 

13% 

41.41 

1% 

.64 

5% 

7.22 

9% 

20.93 

13% 

41.79 

i% 

.68 

5% 

7.38 

9% 

21.21 

13% 

42.17 

m 

.73 

5% 

7.54 

9% 

21.48 

13% 

42.56 

1% 

'     .78 

5% 

7.70 

9% 

21.76 

13% 

42.94 

m 

.84 

5% 

7.86 

9% 

22.03 

13% 

43.33 

2 

.89 

6 

8.03 

10 

22.31 

14 

43.72 

2% 

.95 

6% 

8.20 

10% 

22.59 

14% 

44.11 

2% 

1.01 

e% 

8.37 

10% 

22.87 

14% 

44.50 

2% 

1.07 

6% 

8.54 

10% 

23.15 

14% 

44.90 

2% 

1.13 

6M 

8.71 

10% 

23.44 

14% 

45.29 

2% 

1.19 

6% 

8.89 

10% 

23.72 

14% 

45.69 

2% 

1.26 

6% 

9.07 

10% 

24.01 

14% 

46.09 

2% 

1.33 

6% 

9.25 

10% 

24.30 

14% 

46.49 

2% 

1.39 

6% 

9.43 

10% 

24.60 

14% 

46.90 

2% 

1.46 

6% 

9.61 

10% 

24.89 

14% 

47.30 

2% 

1.54 

6% 

9.79 

10% 

25.19 

14% 

47.71 

2% 

1.61 

6% 

9.98 

10% 

25.48 

14% 

48.12 

2% 

1.69 

6% 

10.16 

iom 

25.78 

14% 

48.53 

2% 

1.76 

G% 

10.35 

10% 

26.08 

14% 

48.94 

2% 

1.84 

m 

10.54 

10% 

26.39 

14% 

49.35 

2% 

1.92 

m 

10.74 

10% 

26.68 

14% 

49.77 

3 

2.01 

7 

10.93 

11 

27.00 

15 

50.19 

3% 

2.09 

7% 

11.13 

11% 

27.30 

15% 

50.61 

3% 

2.18 

7% 

11.33 

11% 

27.61 

15% 

51.03 

%x 

2.27 

7% 

11.52 

n% 

27.92 

15% 

51.45 

3% 

2.36 

7% 

11.73 

n% 

28.24 

15% 

51.87 

3% 

2.45 

7% 

11.93 

n% 

28.54 

15% 

52.30 

3% 

2.54 

7% 

12.13 

n% 

28.87 

15% 

52.73 

3% 

2.64 

7% 

12.34 

n% 

29.19 

15% 

53.16 

3% 

2.73 

7A 

12.55 

n% 

29.50 

15% 

53.59 

2% 

2.83 

7% 

12.76 

n% 

29.83 

15% 

54.02 

3% 

2.93 

7% 

12.97 

n% 

30.15 

15% 

54.46 

3% 

3.03 

7% 

13.18 

n% 

30.47 

15% 

54.89 

3% 

3.14 

7% 

13.40 

n% 

30.80 

15% 

55.33 

3% 

3.24 

7% 

13.61 

n% 

31.12 

15% 

55.77 

3% 

3.35 

7% 

13.84 

n% 

31.46 

15% 

56.21 

m> 

3.46 

7% 

14.05 

11% 

31.79 

15% 

56.66 
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THEORETICAL  WEIGHT  OF  STEEL  CIRCLES 

16  inches  144  in.  diameter 


Diam- 

eter   ts 

% 

X 

15 

% 
18 

22 

25 

29 

% 

Vs 

'"16 

3i 

% 

Vb 

1 

16 

7   11 

17 

8   12 

16 

20 

24 

28 

32 

18 

9   14 

18 

23 

27 

32 

36 

19   1 

0   IE 

20 

25 

30 

35 

40 

20   1 

1  17 

2  IS 

4   2t 

23 
25 
27 

28 
31 
34 

•  34 
37 
41 

39 
43 
47 

45 
49 
54 

21    1 

22   1 

23   1 

5  2S 

6  24 
8   2f 

30 
32 
35 

37 
40 
44 

44 
48 
53 

52 
56 
61 

59 
64 
70 

24   1 

25   1 

26   1 

9   2S 
0   3( 

2  3; 

4  3, 

5  3i 
7   4( 

9  4; 

38 
)   41 

44 

47 
i   50 
)   54 

57 

47 
51 
55 
59 
63 
67 
71 

56 
61 
65 
71" 
75 
80 
86 

66 
71 
76 
82 
88 
94 
100 

75 
81 
87 
94 
100 
107 
114 

27   2 

28   2 

29   2 

30   2 

31   2 

32   5 

33   3 

0   4, 

>   61 

76 

91 

106 

121 

34   S 

2   4! 

S   65 

81 

97 

113 

129 

35   S 

4   5 
6   5' 

68 
V      72 

85 
90 

102- 
108 

119 
126 

136 
144 

36   S 

162 

180 

198 

216 

234 

252 

288 

37   5 

8   5' 

r     76 

95 

115 

134 

153 

172 

191 

210 

229 

248 

267 

306 

38   4 

0   6( 

)   80 

100 

121 

141 

161 

181 

201 

221 

241 

261 

281 

322 

39   4 

2   6' 

t   85 

106 

127 

148 

169 

190 

212 

233 

254 

275 

296 

338 

40   4 

5   6 

7      89 

Hi 

134 

156 

178 

200 

223 

245 

267 

289 

312 

356 

41   4 

7   7 

)   94 

117 

141 

164 

187 

211 

234 

258 

281 

304 

327 

374 

42   4 

9   7 

t   98 

123 

148 

172 

197 

221 

246 

270 

295 

319 

344 

394 

43   f 

2   7 

7    103 

129 

155 

180 

206 

232 

258 

283 

309 

335 

360 

412 

44   J 

4   8 

I  108 

135 

162 

188 

215 

242 

269 

296 

323 

350 

377 

430 

45   J 

6   8 

5  113 

141 

169 

197 

225 

253 

282 

310 

338 

366 

394 

450 

46   i 

9   8 

i    118 

147 

177 

206 

235 

265 

294 

324 

353 

383 

412 

475 

47   t 

2   9 

I    123 

154 

185 

215 

246 

277 

308 

338 

369 

399 

430 

492 

48   f 

>4   9 

3  128 

160 

193 

225 

257 

289 

321 

353 

385 

417 

449 

514 

49   f 

>7  10 

)  134 

167 

201 

234 

267 

301 

334 

367 

401 

434 

467 

534 

50 

'0  10 

5  139 

174 

209 

244 

279 

313 

348 

383 

418 

452 

487 

558 

51  .. 

.  10 

)  145 

181 

217 

253 

289 

325 

362 

398 

434 

470 

506 

578 

52  .. 

.    11 

3  151 

188 

226 

263 

301 

339 

376 

414 

452 

489 

527 

602 

53  .. 

.    11 

7    156 

195 

235 

273 

313 

352 

391 

430 

469 

508 

547 

626 

54  .. 

.   12 

I    162 

203 

244 

284 

325 

365 

406 

446 

487 

527 

568 

650 

55  .. 

.   12 

3  168 

•210 

253 

295 

337 

379 

421 

463 

505 

547 

589 

674 

56 

.   13 

I  175 

218 

262 

305 

349 

393 

436 

480 

524 

567 

610 

698 

57  .. 

.  13 

3  181 

226 

272 

317 

362 

407 

453 

498 

543 

587 

633 

724 

58  .. 

.  14 

1  187 

234 

281 

-328 

375 

421 

468 

515 

562 

609 

655 

750 

59  .. 

.   14 

5  194 

242 

291 

339 

387 

436 

484 

533 

581 

629 

678 

774 

60  .. 

.   15 

)  200 

250 

301 

351 

401 

451 

501 

551 

601 

651 

701 

802 

61  .. 

.  15 

5  207 

259 

311 

362 

414 

466 

518 

569 

621 

673 

724 

828 

62  .. 

.   16 

[  214 

268 

321 

375 

428 

482 

535 

589 

642 

695 

749 

856 

63  .. 

.   16 

3  221 

276 

332 

387 

442 

497 

553 

608 

663 

718 

774 

884 

64  .. 

.  17 

1  228 

285 

342 

399 

456 

513 

570 

627 

684 

741 

798 

912 

65  .. 

.  17 

7    235 

294 

353 

412 

471 

529 

588 

647 

706 

764 

823 

942 

66  .. 

.  18 

I    243 

303 

364 

425 

485 

546 

607 

667 

728 

788 

848 

970 

67  .. 

.  18 

i    250 

313 

375 

438 

500 

563 

625 

688 

750 

812 

874 

1000 

68 

.  19 

5  257 

322 

386 

450 

515 

579 

643 

708 

772 

836 

900 

1030 

69  .. 

.  19 

)  265 

331 

398 

464 

530 

596 

663 

729 

795 

861 

927 

1060 

70  .. 

.  20 

5  273 

341 

409 

477 

545 

613 

682 

750 

818 

886 

954 

1090 

71  .. 

.  21 

I  281 

351 

421 

491 

561 

631 

702 

772 

842 

912 

982 

1122 

72  .. 

.  21 

7    289 

361 

433 

505 

577 

649 

722 

794 

866 

937 

1009 

1154 

73  .. 

.  22 

i  297 

371 

445 

519 

593 

667 

742 

816 

890 

964 

1038 

1186 

74  .. 

.  22 

3  305 

381 

458 

534 

610 

686 

763 

839 

915 

990 

1066 

1220 

75  .. 

.  23 

)  313 

391 

470 

548 

626 

704 

783 

861 

939 

1017 

1095 

1252 

76  .. 

.  24 

322 

402 

482 

563 

643 

723 

804 

884 

964 

1045 

1125 

1286 

77  .. 

.  24 

1    330 

413 

495 

578 

660 

743 

825 

908 

990 

1073 

1155 

1320 

78  .. 

.  25' 

[    339 

423 

508 

593 

678 

762 

847 

932 

1016 

1101 

1186 

1356 

79  .. 

.  26( 

)  348 

434 

521 

608 

695 

782 

869 

956 

1043 

1129 

1216 

1390 

80  .. 

.  26 

7    356 

445 

534 

623 

713 

802 

891 

980 

1069 

1158 

1247 

1426 

81  .. 

365 

457 

548 

639 

731 

822 

913 

1004 

1096 

1187 

1278 

1462 

82  .. 

374 

468 

561 

655 

749 

842 

936 

1029 

1123 

1217 

1310 

1498 

83 

384 

479 

575 

671 

767 

863 

959 

1055 

1151 

1246 

1342 

1534 

84  .. 

393 

491 

589 

687 

786 

884 

982 

1080 

1179 

1277 

1375 

1572 

85  .. 

402 

503 

603 

704 

805 

905 

1006 

1106 

1207 

1307 

1408 

1610 

86  .. 

412 

515 

618 

721 

824 

926 

1029 

1132 

1235 

1338 

1441 

1648 

87  .. 

422 

527 

632 

738 

843 

948 

1054 

1159 

1265 

1370 

1475 

1686 

88  .. 

431 

539 

647 

755 

863 

970 

1078 

1186 

1294 

1402 

1509 

1726 

89  .. 

441 

551 

661 

771 

882 

992 

1102 

1212 

1323 

1433 

1543 

1764 

90  .. 

451 

564 

677 

789 

902 

1015 

1128 

1240 

1353 

1466 

1579 

1804 

91  .. 

461 

576 

692 

807 

922 

1037 

1153 

1268 

1383 

1495 

1614 

1844 

92  .. 

471 

589 

707 

825 

943 

1060 

1178 

1296 

1414 

1532 

1649 

1886 

93  .. 

482 

602 

722 

843 

963 

1084 

1204 

1324 

1445 

1565 

1686 

1926 

94  ... 

492 

615 

738 

861 

984 

1107 

1230 

1353 

1476 

1599 

1722 

1968 

95  .. 

503 

628 

754 

879 

1005 

1131  1256 

1382 

1507 

1633 

1759 

2010 
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THEORETICAL  WEIGHT  OF  STEEL  CI RCLES- 
Continued 


Diam- 

513 

eter 

641 

% 

7A 

a 

X 

N 

% 

H 

% 

■H 

% 

1 

96 

769 

897 

1026 

1154 

1282 

1410 

1538 

1666 

1795 

97 

524 
535 

654 

668 

785 
801 

916 
935 

1047 
1069 

1178 
1202 

1309 
1336 

1440 
1469 

1570 
1603 

1701 
1737 

1832 
1870 

98 

99 

546 
557 
568 

682 
696 
710 

818 
835 
852 

954 
974 
994 

1091 
1113 
1136 

1227 
1252 
1278 

1363 
1391 
1420 

1500 
1530 
1562 

1636 
1669 
1704 

1772 
1809 
1846 

1908 
1948 
1988 

100 

101 

2130 

2272 

102 

579 

724 

869 

1014 

1158 

1303 

1448 

1593 

1738 

1882 

2027 

2172 

2317 

103 

591 

739 

886 

1034 

1182 

1329 

1477 

1624 

1772 

1919 

2067 

2214 

2363 

104 

6C2 

753 

903 

1054 

1204 

1355 

1505 

1656 

1806 

1957 

2107 

2258 

2409 

105 

614 

768 

921 

1074 

1228 

1381 

1534 

1688 

1841 

1994 

2148 

2302 

2455 

106 

626 

782 

939 

1095 

1251 

1408 

1564 

1720 

1877 

2033 

2189 

2346 

2502 

107 

637 

797 

956 

1116 

1275 

1434 

1593 

1753 

1912 

2071 

2231 

2390 

2550 

108 

649 

812 

974 

1136 

1299 

1461 

1623 

1786 

1948 

2110 

2273 

2435 

2598 

109 

662 

827 

992 

1158 

1323 

1488 

16o3 

1819 

1984 

2149 

2315 

2480 

2646 

110 

673 

842 

1010 

1179 

1347 

1516 

1684 

"1853 

2021 

2189 

2358 

2526 

2695 

111 

686 

857 

1028 

1200 

1372 

1543 

1715 

1886 

2058 

2229 

2401 

2572 

2744 

112 

693 

873 

1048 

1222 

1397 

1571 

1746 

1920 

2095 

2270 

2444 

2619 

2793 

113 

711 

889 

1066 

1244 

1422 

1599 

1777 

1955 

2133 

2310 

2488 

2666 

2844 

114 

724 

904 

1085 

1266 

1447 

1628 

1809 

1990 

2171 

2351 

2532 

2713 

2894 

115 

736 

920 

1104 

1288 

1473 

1657 

1841 

2025 

2209 

2393 

2577 

2761 

2945 

116 

749 

936 

1124 

1311 

1498 

1686 

1873 

2060 

2247 

2435 

2622 

2809 

2997 

117 

762 

953 

1143 

1334 

1524 

1715 

1905 

2096 

2286 

2477 

2667 

2858 

3048 

118 

775 

969 

1163 

1357 

1550 

1744 

193*8 

2132 

2326 

2519 

2713 

2907 

3101 

119 

788 

985 

1183 

1380 

1577 

1774 

1971 

2168 

2365 

2562 

2759 

2956 

3154 

120 

802 

1002 

1203 

1403 

1604 

1804 

2005 

2205 

2406 

2606 

2807 

3007 

3208 

121 

815 

1019 

1223 

1426 

1630 

1834 

2038 

2242 

2445 

2649 

2853 

3057 

3260 

•    122 

829 

1036 

1243 

1450 

1657 

1864 

2072 

2279 

2486 

2693 

2900 

3107 

3314 

123 

842 

1053 

1263 

1474 

1685 

1895 

2106 

2316 

2527 

2737 

2948 

3159 

3369 

124 

856 

1070 

1284 

1498 

1712 

1926 

2140 

2354 

2568 

2782 

2996 

3210 

3424 

125 

870 

1087 

1305 

1522 

1740 

1957 

2175 

2392 

2610 

2827 

3045 

3262 

3480 

126 

884 

1105 

1326 

1547 

1768 

1989 

2210 

2431 

2652 

2872 

3093 

3315 

3535 

127 

898 

1122 

1347 

1571 

1796 

2020 

2245 

2469 

2694  . 

2918 

3143 

3367 

3592 

128 

912 

1140 

1368 

1596 

1824 

2052 

2280 

2508 

2736 

2964 

3192 

3420 

3649 

129 

926 

1158 

1390 

1621 

1853 

2085 

2316 

2548 

2779 

3011 

3242 

3474 

3706 

130 

941 

1176 

1411 

1646 

1882 

2117 

2352 

2587 

2822 

3058 

3293 

3528 

3764 

131 

955 

1194 

1433 

1672 

1911 

2150 

2389 

2627 

2866 

3105 

3344 

3583 

3822 

132 

970 

1213 

1455 

1698 

1940 

2183 

2425 

2668 

2910 

3153 

3395 

3638 

3880 

133 

985 

1231 

1477 

1723 

1970 

2216 

2462 

2708 

2954 

3200 

3446 

3693 

3939 

134 

1000 

1250 

1500 

1750 

1999 

2249 

2499 

2749 

2999 

3249 

3499 

3749 

3999 

135 

1015 

1268 

1522 

1775 

2030 

2284 

2537 

2790 

3044 

3298 

3551 

3805 

4059 

136 

1029 

1286 

1543 

1801 

2058 

2315 

2572 

2830 

3087 

3344 

3601 

3859 

4116 

137 

1044 

1305 

1566 

1827 

2088 

2349 

2610 

2871 

3132 

3393 

3654 

3916 

4177 

138 

1059 

1324 

1589 

1854 

2119 

2384 

2649 

2914 

3178 

3443 

3708 

3973 

4238 

139 

1075 

1344 

1612 

1881 

2150 

2418 

2687 

2956 

3225 

3493 

3762 

4031 

4300 

140 

1090 

1363 

1636 

1908 

2181 

2453 

2726 

2999 

3271 

3544 

3816 

4089 

4362 

141 

1106 

1383 

1659 

1936 

2212 

2489 

2765 

3042 

3318 

3595 

3871 

4148 

4424 

142 

1122 

1402 

1683 

1963 

2244 

2524 

2804 

3085 

3365 

3646 

3926 

4207 

4487 

143 

1138 

1422 

1706 

1991 

2275 

2560 

2844 

3128 

3413 

3697 

3982 

4266 

4551 

144 

1154 

1442 

1730 

2019 

2307 

2596 

2884    3172 

3461 

3749 

4038 

4326 

4614 

WEIGHTS  OF  IRON  AND  STEEL  PLATE 

POUNDS  PER  SQUARE  FOOT 


Thick- 

Iron— 

Steel- 

Steel- 

Thick- 

Iron— 

Steel- 

Steel- 

ness 

Estimating 

Estimating 

Theoretical 

ness 

Estimating 

Estimating 

Theoretical 

*V 

1.35 

1.40 

1.275 

% 

28.25 

29.00 

28.05 

%, 

2.70 

2.75 

2.550 

H 

30.75 

31.50 

30.60 

rs 

4.00 

4.10 

3.825 

33.50 

34.00 

33.15 

V* 

5.40 

5.50 

5.100 

Vs 

36.00 

36.75 

35.70 

& 

6.75 

6.90 

6.375 

% 

38.50 

39.25 

38.25 

i     K 

8.10 

8.30 

7.650 

1 

41.00 

41.75 

40.80 

■is 

9.50 

9.75 

8.925 

\% 

43.50 

44.50 

43.35 

.    H 

10.75 

11.00 

10.200 

1H 

46.00 

46.75 

45.90 

37 

12.00 

12.25 

11.475 

i% 

48.50 

49.50 

48.45 

% 

13.25 

13.50 

12.750 

1M 

51.00 

52.00 

51.00 

44 

14.50 

14.75 

14.025 

\% 

53.50 

54.50 

53.55 

-       J/8 

16.00 

16.25 

15.300 

1H 

56.00 

57.25 

56.10 

a 

17.00 

17.50 

16.575 

1  % 

58.50 

60.00 

58.65 

i  & 

18.25 

18.75 

17.850 

yy% 

61.00 

62.50 

61.20 

■■   44 

19.50 

20.00 

19.125 

IN 

66.25 

67.75 

66.30 

1  H 

20.75 

21.25 

20.400 

IK 

71.25 

72.75 

71.40 

% 

23.25 

23.75 

22.950 

l7A 

76.25 

78.00 

76.50 

% 

25.75 

26.25 

25.500 

2 

81.50 

83.25 

81.60 
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WEIGHTS  OF  SQUARE  STEEL   BARS 

For  Iron,  deduct  2  % 
POUNDS  PER   LINEAL   FOOT 


Size, 

Pounds 

Size, 

Pounds 

Size, 

Pounds 

Size, 

Pounds 

Inches 

per  Foot 

Inches 

per  Foot 

Inches 

per  Foot 

Inches 

per  Foot 

Vs 

.0531 

9 
64 

.0672 

J-32 

3.616 

025 

•"32 

26.300 

5% 

105.20 

5 

32 

.0830 

m 

3.838 

2% 

26.895 

5% 

107.58 

11 
64 

.1004 

I-3- 
■•■32 

4.067 

027 
^3~2 

27.496 

5% 

109.98 

% 

.1195 

m 

4.303 

2% 

28.103 

5H 

112.41 

13 
64 

.1403 

1-5- 
-1-32 

4.546 

029 
^32 

28.717 

5% 

114.87 

7 
32 

.1627 

1% 

4.795 

2% 

29.338 

5y8 

117.35 

15 
64 

.1868 

1  -2- 
J-32 

5.050 

031 
■^32 

29.966 

5% 

119.86 

XA 

.2125 

1M 

5.313 

3 

30.600 

6 

122.40 

17 
64 

.2399 

132 

5.581- 

3A 

31.241 

6M 

124.96 

9 

32 

.2689 

i5A 

5.857 

ZlA, 

31.888 

6^ 

127.55 

19 
64 

.2997 

1JJ- 

x32 

6.139 

Q_3_ 
"32 

32.542 

6M 

130.17 

H 

.3320 

m 

6.428 

3V8 

33.203 

6M 

132.81 

21 
64 

.3661 

in 

6.724 

Q-5_ 
"32 

33.871 

6^6    ■ 

135.48 

11 
32 

.4018 

m 

7.026 

3M 

34.545 

&A 

138.18 

23 
64 

.4391 

lis 

J-32 

7.335 

"->32 

35.225 

6Jf6 

140.90 

H 

.4781 

m 

7.650 

3M 

35.913 

&A 

143.65 

25 
64 

.5188 

117. 
^32 

7.972 

<->32 

36.606 

6% 

146.43 

13 
32 

.5611 

1M 

8.301 

35A 

37.307 

&A 

149.23 

27 

.6051 

119 
x32 

8.636 

QAi 
<->32 

38.014 

6% 

152.06 

H 

.6508 

iy8- 

8.978 

W8 

38.728 

6M 

154.81 

29 
64 

.6981 

121- 
-!32 

9.327 

qi3 
°32 

39.449 

6% 

157.79 

15 
32 

.7471 

1% 

9.682 

3^6 

40.176 

m 

160.70 

31 
64 

.7977 

1  23 
1-32 

10.044 

Q15. 
"32 

40.910 

6% 

163.64 

y* 

.8500 

m 

10.413 

m 

41.650 

7 

166.60 

33 
64 

.9040 

1  25 
x32 

10.788 

3% 

43.151 

m 

169.59 

17 
32 

.9596 

m 

11.170 

m 

44.678 

w8 

172.60 

35 
64 

1.0168 

1  27 
^32 

11.558 

3% 

46.232 

m 

175.64 

% 

1.0758 

m 

11.953 

mi 

47.813 

7M 

178.71 

37 
64 

1.1364 

1  29 
x32 

12.355 

3% 

49.420 

7A 

181.81 

19 

32 

1.1986 

1% 

12.763 

zy8 

51.053 

7% 

184.93 

39 
64 

1.2625 

131 

A32 

13.178 

3% 

52.713 

7% 

188.08 

ys 

1.3281 

2 

13.600 

4 

54.400 

7A 

191.25 

41 
64 

1.3954 

^32' 

14.028 

4M 

56.113 

7% 

194.45 

21 
32 

1.4643 

2% 

14.463 

m 

57.853 

7A 

197.68 

43 
64 

1.5348 

9-2- 

^32 

14.905 

m 

59.620 

7% 

200.93 

% 

1.6070 

2H 

15.353 

m 

61.413 

7% 

204.21 

45 
64 

1.6809 

9-5- 
^32 

15.808 

m> 

63.232 

7% 

207.52 

23 
32 

1.7564 

2H 

16.270 

m 

65.078 

7% 

210.85 

47 
64 

1.8336 

2A 

16.738 

m 

66.951 

7% 

214.21 

H 

19125 

2H 

17.213 

4K 

68.850 

8 

217.60 

49 
64 

1.9930 

2& 

17.694 

m 

70.776 

8A 

221.01 

25 
32 

2.0752 

2% 

18.182 

m 

72.728 

m 

224.45 

51 
64 

2.1590 

Oil 

■^32 

18.677 

±% 

74.707 

m 

227.92 

% 

2.2445 

2A 

19.178 

m 

76.713 

8H 

231.41 

53 
^4 

2.3317 

013 

^32 

19.686 

m 

78.745 

8% 

234.93 

27 
32 

2.4205 

2^6 

20.201 

m 

80.803 

m 

238.48 

55 
64 

2.5110 

015 
"32 

20.722 

m 

82.888 

8A 

242.01 

% 

2.6031 

2K 

21.250 

5 

85.000 

sy2 

245.65 

57 
64 

2.6969 

017 

"32 

21.785 

5>l6 

87.138 

8% 

249.28 

29 
32 

2.7924 

2% 

22.326 

5Vs 

89.303 

m 

252.93 

59 
64 

2.8895 

019 

"3  2 

22.874 

5M 

91.495 

8% 

256.61 

% 

2.9883 

2% 

23.428 

5H 

93.713 

m 

260.31 

61 
64 

3.0887 

021 
"32 

23.989 

&A 

95.957 

m 

264.04 

31 

3  2 

3.1908 

2% 

24.557 

5H 

98.228 

w% 

267.80 

£3 
64 

3.2946 

023 
"3  2 

25.131 

5% 

100.526 

8% 

271.59 

1 

3.4000 

2% 

25.713 

5V2 

102.850 

9 

275.40 
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MACHINE  BOLTS 

APPROXIMATE  WEIGHT   IN   POUNDS,   PER  100  BOLTS 


Length, 
Inches 

X 

56 

M 

% 

H 

% 

Vs 

H 

% 

1 

IK 

IX 

va 

2 

3.7 

4.2 
4.8 

6.0 

7.0 
8.0 

9.0 
10.5 
12.0 

15.2 
17.2 
19.2 

19.6 

22.2 
24.8 

27.5 
31.0 
34.5 

34.3 

38.4 
42.5 

54.3 
60.0 
65.7 

90.8 
99.1 

2H 

148.2 

209.0 

277.0 

3 

5  5 

9,0 

13.5 

21.2 

27.5 

38.0 

46.7 

71.4 

107.4 

159.0 

222.5 

293.5 

...V/2-. 

6.1 

10.0 

15.0 

23.2 

30.1 

41.5 

50.8 

77.1 

115.7 

169.8 

236.0 

310.0 

4 

6,8 

11.0 

16.5 

25.2 

32.8 

45.0 

55.0 

82.8 

124.0 

180.6 

249.5 

326.5 

*A 

7.4 

12.0 

18.0 

27.2 

35.4 

48.5 

59.1 

88.9 

132.3 

191.4 

263.0 

343.0 

5 

8.1 

13.0 

19.5 

29.2 

38.1 

52.0 

63.3 

95.0 

140.6 

202.2 

276.5 

359.5 

5V2 

8.7 

14.0 

21.0 

31.2 

40.7 

55.5 

67.4 

101.1 

148.9 

213.0 

290.0 

376.0 

...6.... 

9.4 

15.0 

22.5 

33.2 

43.4 

59.0 

71.6 

107.2 

157.2 

223.8 

303.5 

392.5 

VA 

10.1 

16  0 

24  1 

35.2 

46.0 

62.5 

75.7 

113.3 

165.5 

234.6 

317.0 

409.0 

7 

10.8 

17.0 

25.7 

37.2 

48.7 

66.0 

79.9 

119.4 

173.8 

245.4 

330.5 

425.5 

7H 

11.5 

18,0 

27.3 

39.2 

51.3 

69.5 

84.0 

125.5 

182.1 

256.2 

344.0 

442.0 

8 

12.2 

19.0 

28  9 

41.2 

54.0 

73.0 

88.2 

131.6 

190.4 

267.0 

357.5 

458.5 

...9.... 

32.1 
35.3 
38.5 
41.7 

45.2 
49.2 
53.2 

57.2 

59.5 
65.0 
70.5 
76.0 

80.0 
87.0 
94.0 
101.0 

96.5 
104.8 
113.1 
121.4 

143.8 
156.0 
168.2 
180.4 

207.0 
223.6 
240.2 
256.8 

288.6 
310.2 
331.8 
353.4 

385.5 
413.5 
441.5 
469.5 

493.0 

10 

527.5 

11 

562.0 

12 

596.5. 

13 

81.5 
87.0 
92.5 
98.0 
103.5 
109.0 
114.5 
120.0 

108.0 
115.0 
122.0 
129.0 
136.0 
143.0 
150.0 
157.0 

129.7 
138.0 
146.3 
154.6 
162.9 
171.2 
179.5 
187.8 

192.6 
204.8 
217.0 
229.2 
241.4 
253.6 
265.8 
278.0 
290.4 
302.8 
315.2 
327.6 
340.0 
352.4 
364.8 
377.2 
389.6 
402.0 

273.4 
290.0 
306.6 
323.2 
339.8 
356.4 
373.0 
389.6 
406.5 
423.4 
440.3 
457.2 
474.1 
491.0 
507.9 
524.8 
541.7 
558.6 

375.0 
396.6 
418.2 
439.8 
461.4 
483.0 
504.6 
526.2 
548.2 
570.2 
592.2 
614.2 
636.2 
658.2 
680.2 
702.2 
724.2 
746.2 

497.5 
525.5 
553.5 
581.5 
609.5 
637.5 
685.5 
693.5 
721.5 
749.5 
777.5 
805.5 
833.5 
861.5 
889.5 
917.5 
945.5 
973.5 

631.0 

..14... 

665.5 

15 

700.0 

16 

734.5 

17 

769.0 

18 

803.5 

..19 

838.0 

20 

872.5 

21 

907.0 

22 

941.5 

23 

976.0 

..24 

1010.5 

25 

1045.0 

26 

1079.5 

27 

1114.0 

28 

1148.5 

..29 

1183.0 

30 

1217.5 

CARRIAGE  BOLTS 

APPROXIMATE  WEIGHT   IN    POUNDS,    PER  100   BOLTS 


Lgth. 

X 

% 

Vs 

X 

A 

Vs 

1 

2.8 

4.8 

6.9 

9.4 

14.5 

28.0 

IX 

3.1 

5.2 

7.6 

10.4 

15.9 

30.0 

\y% 

3.4 

5.7 

8.3 

11.4 

17.3 

32.0 

i% 

3.7 

6.1 

9.0 

12.4 

18.6 

34.0 

. .2.  .  . 

.  .4.0. 

6.6. . 

9.7. . 

.  . .13.3.  . 

. . . 20 . 0 . . 

. . .36.0. . 

2M 

4.4 

7.0 

10.4 

14.3 

21.4 

38.0 

2A 

4.7 

7.5 

11.1 

15.3 

22.8 

40.0 

2M 

5.0 

7.9 

11.8 

16.3 

24.2 

42.0 

3 

5.3 

8.4 

12.5 

17.3 

25.5 

44.0 

..3J£. 

.  .5.9. 

9.3. . 

. . .13.9. . 

. . .19.3. . 

. ..28.3. . 

. . . 48 . 0 . . 

4 

6.6 

10.2 

15.3 

21.3 

31.0 

52.0 

±V2 

7.2 

11.1 

16.7 

23.3 

33.8 

56.0 

5 

7.8 

12.0 

18.0 

25.3 

36.5 

60.0 

5  J* 

8.4 

12.9 

19.4 

27.3 

39.3 

64.0 

. .6. . . 

. .9.0. 

. . .13.8. . 

. . . 20 . 8 . . 

. . .29.3. . 

. . .42.0. . 

. . .68.0. . 

QA 

9.7 

14.7 

21.2 

31.2 

44.8 

72.0 

7 

10.3 

15.6 

23.6 

33.2 

47.5 

76.0 

7A 

10.9 

16.5 

25.0 

35.2 

50.3 

80.0 

8 

11.6 

17.4 

26.4- 

37.2 

53.0 

84.0 

..&A- 

. .18.4. . 

. . .27.8.  . 

. . .39.2. . 

. . .55.8. . 

. . .88.0. . 

9 

19.3 

29.2 

41.2 

58.5 

92.0 

9A 

20.2 

30.6 

43.1 

61.3 

96.0 

10 

21.0 

32.0 

45.1 

64.0 

100.0 

io  A 

33.4 

47.1 

66.8 

104.0 

.11.. . 

. . . 34 . 8 . . 

. . . 49 . 1 . . 

...69.5.. 

. .108.0.. 

1114 

36.2 

51.0 

72.3 

112.0 

12 

37.5 

53.0 

75.0 

116  0 
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JOSEPH 


R  Y  E   R  S  O   N 


SON 


U.  S.  STANDARD  HOT  PRESSED  NUTS 


Number  in 

200  Pounds 

Weight  o 

One  Nut 

Size  ot 
Bolt, 

Square 

Hexagon 

Square 

Hexagon 

Inches 

Blank 

Tapped 

Blank 

Tapped 

Blank 

Tapped 

Blank 
.012 

Tapped 

M 

13800 

14760 

17400 

18600 

.014 

.013 

.011 

% 

7400 

9915 

9200 

9760 

.027 

.025 

.022 

.020 

3A 

5000 

5320 

6000 

6400 

.04 

.037 

.033 

.031 

7A 

3200 

3400 

4000 

4250 

.062 

.059 

.05 

.047 

y-i 

2400 

2540 

3000 

3200 

.083 

.079 

.067 

.063 

% 

1600 

1690 

2128 

2275 

.125 

.12 

.094 

.088 

Vs 

1360 

1440 

1540 

1630 

.147 

.14 

.130 

.123 

% 

832 

880 

998 

1050 

.24 

.227 

.200 

.190 

Vs 

544 

578 

628 

665 

.37 

.346 

.32 

.30 

1 

376 

397 

436 

460 

.53 

.504 

.46 

.435 

1H 

268 

284 

288 

305 

.75 

.70 

.695 

.655 

1% 

206 

220 

250 

260 

.97 

.90 

.80 

.77 

IVs 

146 

157 

182 

190 

1.37 

1.27 

1.10 

1.06 

1H 

120 

127 

144 

150 

1.67 

1.57 

1.39 

1.33 

lBA 

95 

100 

116 

120 

2.10 

2.00 

1.72 

1.67 

1M 

74 

77 

95 

»      100 

2.70 

2.60 

2.14 

2.00 

1J4 

64 

67 

80 

84 

3.12 

3.00 

2.50 

2.39 

2 

53 

56 

62 

65 

3.77 

3.57 

3.23 

3.08 

2% 

43 

45 

52 

54 

4.65 

4.40 

3.85 

3.74 

2M 

36 

37 

44 

46 

5.55 

5.40 

4.55 

4.35 

2% 

28 

29 

35 

36 

7.14 

6.89 

5.72 

5.56 

2V2 

24 

25 

32 

33 

8.33 

8.00 

6.25 

6.06 

2% 

21 

22 

27 

27 

9.52 

9.09 

7.41 

7.41 

3 

16 

17 

18 

18 

12.50 

11.80 

11.11 

11.11 

WEIGHTS  OF  ROUND  HEAD  RIVETS  OR  ROUND  HEAD 
BOLTS  WITHOUT  NUTS  PER  100 

STEEL 


Length, 

Mlnch 

J^Inch 

%  Inch 

z/i  Inch 

Yi  Inch 

1  Inch 

VA  Inch 

IK  Inch 

Diam- 

Diam- 

Diam- 

Diam- 

Diam- 

Diam- 

Diam- 

Diam- 

eter 

eter 

eter 

eter 

eter 

eter 

eter 

eter 

1M 

5.5 

12.8 

22.0 

29.3 

43.9 

66.6 

93.3 

127. 

\y% 

6.3 

14.2 

24.1 

32.4 

48.2 

72.1 

100. 

136. 

i% 

7.0 

15.5 

26.3 

35.5 

52.5 

77.7 

107. 

145. 

2 

7.9 

16.9 

28.5 

38.7 

56.7 

83.3 

114. 

153. 

2H 

8.7 

18.3 

30.7 

41.8 

61.0 

88.8 

121. 

162. 

2H 

9.4 

19.7 

32.8 

44.9 

65.2 

94.4 

128. 

171. 

2M 

10.2 

21.1 

35.0 

48.0 

69.5 

100. 

136. 

179. 

3 

11.0 

22.5 

37.2 

51.1 

73.7 

105. 

143. 

188. 

3J4 

11.7 

23.9 

39.3 

54.3 

78.0 

111. 

150. 

197. 

3V2 

12.6 

25.3 

41.5 

57.4 

82.3 

116. 

157. 

205. 

3M 

13.4 

26.7 

43.7 

60.5 

86.5 

122. 

164. 

214. 

4 

14.1 

28.1 

45.9 

63.6 

90.8 

128. 

170. 

223. 

43€ 

14.9 

29.4 

48.0 

66.7 

95.0 

134. 

177. 

231. 

4H 

15.7 

30.8 

50.2 

69.9 

99.3 

139. 

185. 

240. 

4M 

16.5 

32.2 

52.4 

73.0 

104. 

145. 

192. 

249. 

5 

17.2 

33.6 

54.5 

76.1 

108. 

150. 

199. 

258. 

5K 

18.1 

35.0 

56.7 

79.2 

112. 

156. 

206. 

266. 

5M 

18.8 

36.4 

58.9 

82.3 

116. 

161. 

213. 

275. 

5M 

19.6 

37.8 

61.1 

85.5 

120. 

166. 

220. 

284. 

6 

20.4 

39.2 

63.2 

88.6 

124. 

172. 

227. 

292. 

6^ 

21.9 

42.0 

67.6 

95.1 

133. 

184. 

241. 

310. 

7 

23.5 

44.7 

71.9 

101. 

142. 

195. 

255. 

327. 

7H 

25.1 

47.5 

76.1 

108. 

150. 

206. 

269. 

345. 

8 

26.6 

50.3 

80.6 

114. 

159. 

217. 

284. 

362. 

sy2 

28.2 

53.1 

85.0 

120. 

167. 

227. 

298. 

379. 

9 

29.8 

55.9 

89.3 

126. 

176. 

239. 

312. 

397. 

9H 

31.3 

58.7 

93.7 

133. 

185. 

250. 

325. 

414. 

10 

32.8 

61.4 

98.0 

139. 

193. 

261. 

340. 

431. 

ioy2 

34.5 

64.2 

103. 

145. 

202. 

272. 

354. 

449. 

n 

36.0 

67.0 

107. 

151. 

210. 

284. 

368. 

466. 

iih 

37.6 

69.8 

111. 

158. 

218. 

295. 

382. 

484. 

12 

39.2 

72.5 

115. 

164. 

227. 

306. 

396. 

501. 

Heads .  . 

1.8 

5.8 

11.1 

13.6 

22.6 

39.0 

58.0 

83.5 

STEEL      FOR      IMMEDIATE       SHIPMENT 
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NUMBER  OF  RIVETS  IN  100  POUNDS 


J=~  ™ 

Diameter  of  Rivets 

Vs 

% 

H 

% 

Vs 

% 

V2 

% 

% 

X 

%        1 

Vv 

17500 
16000 
14400 

15900 
13800 
12200 

8000 
7000 
6300 

5100 
4500 
4100 

3200 
2900 
2373 

1900 
1800 
1476 

H 

M 

1103 

642 

% 

13500 

10900 

5700 

3700 

2190 

1371 

1030 

604 

1 

12600 

9800 

5200 

3400 

2034 

1280 

968 

571 

400 

345 

m 

11600 

9000 

4700 

3100 

1898 

1200 

910 

541 

382 

322 

208    ... 

l¥ 

10800 

8300 

4400 

2900 

1780 

1129 

862 

514 

365 

311 

206    ... 

13^ 

10000 

7600 

4100 

2700 

1675 

1066 

815 

489 

350 

295 

204    ... 

U« 

9300 

7100 

4000 

2500 

1582 

1010 

776 

462 

335 

284 

201    ... 

1^ 

8700 

3800 

2300 

1498 

960 

740 

446 

324 

275 

199     13 

2 

\M 

8100 

6300 

3500 

2200 

1424 

914 

707 

428 

311 

266 

192     12 

* 

1% 

3400 

2000 

1356 

872 

672 

411 

302 

257 

185     12 

4 

2 

5600 

3000 

1900 

1295 

834 

648 

395 

293 

249 

178     12 

:> 

7Hfj 

1238 
1187 

800 
768 

623 
599 

381 
367 

285 
277 

240 
233 

172     11 
167     11 

is 

2W 

5000 

2800 

1800 

2 

W^ 

1139 
1095 

738 
711 

577 
556 

354 
343 

269 
261 

226 
219 

162     10 
157     10 

8 

2V, 

4600 

2500 

1700 

4 

254 

1052 
1017 

687 
662 

537 
519 

332 
321 

253 
245 

212 
206 

152     10 
148       9 

0 

2?< 

4200 

2300 

1500 

6 

?,7^ 

982 
949 

636 
611 

503 
487 

311 
302 

237 
230 

201 
196 

144       9 
140       8 

•>, 

3 

3900 

2200 

1400 

8 

m 

3600 

2000 

1300 

890 

581 

459 

285 

218 

186 

132       8 

5 

VA 

3400 

1900 

1200 

837 

548 

433 

270 

208 

177 

126       8 

2 

33< 

3200 

1800 

1175 

791 

519 

411 

257 

198 

168 

120       7 

9 

3K 
4 

395 
390 

250 
244 

195 
189 

165 
161 

119    ... 
115       7 

3000 

1700 

1100 

749 

400 

7 

4K 

1600 

1050 

■   700 

372 

233 

180 

155 

110       7 

5 

414 

1500 

1000 

650 

355 

223 

172 

149 

105       7 

3 

434" 

1475 

925 

625 

339 

214 

166 

143 

101       1 

1 

5 

1400 

900 

600 

325 

205 

160 

136 

97      1 

9 

f>¥ 

1350 

850 

575 

312 

197 

154 

131 

94       < 

7 

5V? 

1300 

825 

550 

300 

190 

149 

127 

91       1 

5 

53^ 

1250 

775 

525 

289 

183 

144 

123 

88       1 

a 

6 

1200 

750 

500 

279 

177 

139 

118 

85       < 

1 

6^i 

6^9 

171 
165 
160 
155 
150 
146 
142 
138 

135 
131 
127 
123 
119 
116 
113 
110 

114 

110 

107 

104 

100 

97 

94 

92 

82       £ 
79      £ 
77       £ 
75      £ 
73      £ 
71      4 
69       4 
67       4 

9 

7 

fi3/C 

5 

7 

3 

71-f 

1 

7U 

9 

734- 

7 

8 

f> 

STANDARD  WROUGHT  WASHERS 

Adopted  January  20,  1910 
U.  S.  STANDARD  SIZES — IN  200  POUND  KEGS 


Diameter 

Size  of  Hole 

Thickness 
Wire  Gauge 

Size  of  Bolt 

Number  in 
100  Pounds 

% 

A 

18 

M 

39400 

A 

A 

16 

A 

15600 

% 

A 

16 

A 

11250 

l 

A 

14 

% 

6800 

m 

A 

14 

A 

4300 

m 

% 

12 

A. 

2600 

iy2 

'A 

12 

% 

2250 

m 

% 

10 

A 

1300 

2 

% 

10 

% 

1010 

2H 

% 

9 

A 

860 

2V2 

IX 

9 

l 

625 

2% 

lA 

9 

VA 

520 

3 

i% 

9 

1A 

400 

VA 

1A 

8 

W% 

300 

3A 

m 

8 

IK 

280 

&A 

m 

8 

1A 

240 
215 

4 

m 

8 

m 

*A 

2 

8 

VA 

190 

*A 

2A 

8 

2 

175 
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JOSEPH 


R  Y  E  R  S  O   N 


SON 


FORGED  STEEL  TANK  FLANGES 


Nominal 

Approximate 

Size 

Outside 

Thickness 

Depth  of 

Diameter  of 

Weight 

Inches 

Diameter 

Hub 

Hub 

Pounds 

1 

5 

% 

% 

IK 

IK 

IK 

5K 

k 

% 

2% 

2 

IK 

6 

k 

H 

2% 

2H 

2 

6K 

H 

% 

3& 

3 

2K 

7K 

% 

l 

3  % 

4K 

3 

8 

% 

IK 

4% 

5 

3K 

8K 

% 

\y% 

4% 

7 

4 

9K 

% 

\% 

5y* 

7K 

4K 

10 

k 

IK 

5ys 

8 

5 

11 

% 

1  % 

&% 

11  }4 

6 

12 

k 

iy8 

7% 

14K 

FORGED  STEEL  BOILER  FLANGES 


Size 

Diam- 

Thick- 

Depth 

Approx. 

Size 

Diam- 

Thick- 

Depth 

Approx. 

Pipe 

eter 

ness 

Hub 

Weight 

Pipe 

eter 

ness 

Hub 

Weight 

Inches 

Inches 

Inches 
% 

Inches 

Pounds 

Inches 
4K 

Inches 
10J4 

Inches 

Inches 

Pounds 

H 

6 

1 

3 

k 

2 

15 

1 

6 

% 

1 

4 

5 

UK 

y2 

2 

17 

1M 

6K 

% 

1 

4K 

6 

12  K 

k 

2 

22 

IK 

7 

k 

IK 

5 

7 

14 

% 

2y2 

29 

2 

8 

K 

IK 

7 

8 

15 

k 

2H 

36 

2K 

8K 

K 

\y2 

8 

9 

16 

% 

2y2 

43 

3 

9 

k 

1H 

9 

10 

17  K 

% 

2H 

51 

3K 

9K 

% 

ik 

10 

12 

20 

% 

2X 

71 

4 

10 

% 

2 

13 

FORGED  STEEL  MARINE  FLANGES 


Size 

Diameter 

Thickness 

Depth  of  Hub, 

Approx.  Wt. 

Inches 

Inches 

Inches 

Inches 

Pounds 

iy2 

7 

y2 

IK 

6 

2 

8 

y2 

IK 

7 

2K 

sk 

y2 

IK 

8 

3 

9 

% 

IK 

10 

3K 

QH 

% 

IK 

UK 

4 

11 

% 

2K    ' 

20 

4M 

11K 

% 

2K 

23 

5 

12  y2 

M 

2K 

30 

6 

13  K 

K 

3 

35 

COACH  AND  LAG  SCREWS 

APPROXIMATE     WEIGHT     IN     POUNDS     OF    100    SCREWS 


Length 

K 

% 

K 

%, 

K 

% 

K 

K 

K 

1 

IK 
2 

2.7 
3.5 
4.2 
4.7 
5.2 
5.7 
6.5 
7.0 
7.5 
8.0 

3.5 

4.4 

5.3 

6.2 

7.1 

8.0 

9.0 

10.0 

11.0 

12.0 

5.8 

7.1 

8.5 

9.8 

11.1 

12.5 

13.8 

14.9 

16.0 

17.2 

9.1 
11.0 
12.9 
14.8 
16.5 
18.2 
19.9 
21.8 
23.5 
25.2 

15.0 
17.3 
19.5 
21.6 
23.8 
26.3 
28.8 
31.3 
33.8 
38.9 
44.0 
48.5 
53.0 
57.5 
62.0 

22.8 
25.3 
27.8 
30.4 
33.0 
35.5 
38.0 
40.7 
43.3 
50.0 
56.8 
63.5 
70.3 
77.0 
83.7 

26.3 
29.9 
33.5 
37.1 
40.7 
44.5 
48.3 
52.0 
55.7 
63.2 
69.3 
76.4 
83.5 
90.6 
97.8 

2K 

3 

3K 

4 

4K 

5 

5K 

6 

7 

46.1 

51.5 

57.1 

62.9 

68.8 

74.7 

80.5 

92.3 

104.0 

115.4 

126.8 

138.2 

149.5 

71.8 

78.5 

85.3 

92.0 

98.6 

105.3 

112.0 

125.4 

138.8 

156.3 

173.8 

191.3 

208.8 

103.0 
112.0 
121.0 
130.0 
141.0 
153.0 
164.0 
185.0 

s 

205.0 

9 

225.0 

10 

245.0 

11 

265.0 

285.0 
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APPROXIMATE  WEIGHT  OF  COPPER  FERRULES 


In  Quantities  of  1000  Pieces  (may  vary  10%  or  more) 


Width,  Inches 

Thickness 

Size,  Inches 

Tj-inch 

X-inch 

1J3 

1  J^ 

M 
M 
M 
M 

M 
M 
X 

% 

25 

80 

1M 

l  j| 

47 

85 
88 

2 

2J4 
2^ 
2M 

48 
56 
62 

95 
102 
128 
132 

3 

3M 

72 

142 
150 

3^ 
4 

165 

85 
92 

165 

188 

UNITS  FOR  APPROXIMATING  WEIGHTS  OF 
VARIOUS  METALS 


BARS  AND  PLATES 

IRON.  Multiply  contents  in  cubic  inches  by  .27777.  Result 
will  be  weight  in  pounds. 

STEEL.  Multiply  contents  in  cubic  inches  by  .28332.  Result 
will  he  weight  in  pounds. 

COPPER.  Multiply  contents  in  cubic  inches  by  .321 18.  Result 
will  be  weight  in  pounds. 

BRASS.  Multiply  contents  in  cubic  inches  by  .3112.  Result 
will  be  weight  in  pounds.  , 

LEAD.  Multiply  contents  in  cubic  inches  by  .41015.  Result 
will  be  weight  in  pounds 

ZINC.  Multiply  contents  in  cubic  inches  by  .25318.  Result 
will  be  weight  in  pounds. 

TIN.  Multiply  contents  in  cubic  inches  by  .26562.  Result 
will  be  weight  in  pounds. 

ALUMINUM.  Multiply  contents  in  cubic  inches  by  .09375 
Result  will  be  weight  in  pounds. 

BAR  STEEL.  Find  area  of  one  end,  add  a  cipher  and  divide 
by  3  to  get  weight  in  pounds  per  lineal  foot. 


72  JOSEPH        T.        RYERSON       &       SON 

NOTES 


STEEL     FOR     IMMEDIATE'    SHIPMENT 


73 


SPECIFICATIONS 


MANUFACTURERS'  STANDARD  SPECIFICATIONS 

Revised  April  21,  1919 
STRUCTURAL  STEEL 

GRADES 

1.  These  specifications  cover  three  classes  of  structural  steel, 
namely: 

Class  A  steel,  to  be  used  for  railway  bridges  and  ships. 
Class  B  steel,  to  be  used  for  buildings,  highway  bridges,  train 
sheds  and  similar  structures. 

Class  C  steel,  to  be  used  for  structural  rivets. 

I.     MANUFACTURE 
Process 

2.  Steel  for  Classes  A  and  C  shall  be  made  by  the  open-hearth 
process.  Steel  for  Class  B  may  be  made  either  by  the  open-hearth  or 
by  the  Bessemer  process. 

II.     CHEMICAL  PROPERTIES  AND  TESTS 
Chemical   Composition 

3.  The  steel  shall  conform  to  the  following  requirements  as  to 
chemical  composition: 


Elements  Considered 

Class  A 
Steel 

Class  B 

Steel 

Class  C 

Steel 

Phosphorus,  maximum,  per  cent: 
Basic  open-hearth 

0.04 
0.06 

0.06 
0.08 
0.10 

0.04 

Acid,  open-hearth 

Bessemer 

0.04 

Sulphur,  maximum,  per  cent 

0.06 

0.045 

Ladle  Analyses 

4.  To  determine  whether  the  material  conforms  to  the  require- 
ments specified  in  Section  3,  an  analysis  shall  be  made  by  the  manu- 
facturer from  a  test  ingot  taken  during  the  pouring  of  each  melt.  A 
copy  of  this  analysis  shall  be  given  to  the  purchaser  or  his  repre- 
sentative, if  requested. 

Check  Analyses 

5.  A  check  analysis  of  Class  A  and  Class  C  steel  may  be  made 
by  the  purchaser  from  finished  material  representing  each  melt,  in 
which  case  an  excess  of  25  per  cent  above  the  requirements  specified 
in  Section  3  shall  be  allowed. 

III.     PHYSICAL  PROPERTIES  AND  TESTS 
Tension  Tests 

6.  The  steel  shall  conform  to  the  following  requirements  as  to 
tensile  properties: 


Properties  Considered 

Class  A  Steel 

Class  B  Steel 

Class  C  Steel 

Tensile  strength,  pound 
per  square  inch 

Yield  point,  minimum, 
pound  per  square  inch 

Elongation  in  8  inches, 
minimum,  per  cent.. . 

Elonga„'on  in  2  in.,  min., 
per  cent  (Fig.  2) 

55,000-65,000 

0.5  tens.  str. 

1,400,000  t 

tens.  str. 

22 

55,000-65,000  * 

0.5  tens.  str. 

1,400,000    t 

tens.  str. 

22 

46,000-56,000 

0.5  tens.  str. 

1,400,000 

tens.  str. 

SPECIFI- 
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Yield  Point 

7.  The  yield  point  shall  be  determined  by  the  drop  of  the  beam 
of  the  testing  machine. 

Modification  in  Tensile  Strength 

8.  Class  B  steel  may  have  tensile  strength  up  to  70,000  pounds 
maximum,  provided  the  elongation  is  not  less  than  the  percentage 
required  for  65,000  pounds  tensile  strength. 

Modifications  in  Elongation 

9.  (a)  For  material  over  %  inch  in  thickness,  a  deduction  of  1 
from  the  percentage  of  elongation  in  8  inches  specified  for  Classes  A 
and  B  in  Section  6  shall  be  made  for  each  increase  of  Y%  mch  in  thick- 
ness above  %  inch,  to  a  minimum  of  18  per  cent. 

(b)  For  material  under  %  inch  in  thickness,  a  deduction  of  2.5 
from  the  percentage  of  elongation  in  8  inches  specified  for  Classes  A 
and  B  in  Section  6  shall  be  made  for  each  decrease  of  J-jp  inch  in  thick- 
ness below  %  inch. 

Character  of  Fracture 

10.  All  broken  tension  test  specimens  shall  show  a  silky  fracture. 

Bend  Tests 

11.  (a)  The  test  specimen  for  plates,  shapes  and  bars  shall  bend 
cold  through  180  degrees  without  fracture  on  the  outside  of  the  bent 
portion,  as  follows:  For  material  %  inch  and  under  in  thickness, 
fiat  on  itself;  for  material  over  z/i  inch  up  to  V/i  inches  in  thick- 
ness, around  a  pin  the  diameter  of  which  is  equal  to  \x/%  times  the 
thickness  of  the  specimen;  and  for  material  over  \}/i  inches  in  thick- 
ness, around  a  pin  the  diameter  of  which  is  equal  to  twice  the  thick- 
ness of  the  specimen. 

(b)  The  test  specimen  for  pins  and  rollers  shall  bend  cold 
through  180  degrees  around  a  1-inch  pin  without  fracture  on  the 
outside  of  the  bent  portion. 

(c)  A  rivet  rod  shall  bend  cold  through  180  degrees  flat  on  itself 
without  fracture  on  the  outside  of  the  bent  portion. 

(d)  Bend  tests  may  be  made  by  pressure  or  by  blows. 

Test  Specimens 

12.  (a)  Tension  and  bend  test  specimens  shall  be  taken  from 
the  finished  rolled  pr  forged  product,  and  shall  not  be  annealed  or 
otherwise  treated,  except  as  specified  in  Section  13. 

(b)  Tension  and  bend  test  specimens  for  plates,  shapes  and  bars, 
except  as  specified  in  paragraph  (c),  shall  be  of  the  full  thickness  of 
material  as  rolled,  and  with  both  edges  milled  to  the  form  and  dimen- 
sions shown  in  Fig.  1,  or  may  have  both  edges  parallel. 

u-      i-    -a    .LL'         Parallel  section  ' 

I  I      O  n0t    'eSS    t'1an   *  I 


l  I 

— 1£_; 

i  +  I  I  .  •  2§. 


i 

M— l — I u U 


— f 

About  2' 
tf. 


i/4-i)|  1  I  1  I  etc.  I 

{* About  18" *| 

Fig.  1 

(c)  Tension  and  bend  test  specimens  for  plates  and  bars  (except 
eye-bar  flats)  over  13^  inches  in  thickness  or  diameter  ma}'  be  turned 
or  planed  to  a  diameter  or  thickness  of  at  least  %  inch  for  a  length 
of  at  least  9  inches. 
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(d)  Tension  and  bend  test  specimens  for  pins  and  rollers  shall  be 
taken  parallel  to»the  axis,  1  inch  from  the  surface  of  the  bar.  Tension 
test  specimens  shall  be  of  the  form  and  dimensions  shown  in  Fig.  2. 
Bend  test  specimens  shall  be  1  inch  by  }/}  inch  in  section. 

..____    4'/4" 7/-»---> 


2" 

Fig.  2 
(e)  Rivet  bars  shall  be  tested  in  full-size  section  as  rolled. 

Annealed  Specimens 

13.  Test  specimens  for  material  which  is  to  be  annealed  or  other- 
wise treated  before  use,  shall  be  cut  from  properly  annealed  or 
similarly  treated  short  lengths  of  the  full  section  of  the  piece. 

Number  of  Tests 

14.  (a)  At  least  one  tension  test  and  one  bend  test  shall  be  made 
from  each  melt.  If  material  from  one  melt  differs  %  inch  or  more 
in  thickness,  tests  shall  be  made  from  both  the  thickest  and  the 
thinnest  material  rolled. 

(b)  If  any  test  specimen .  develops  flaws,  or  an  8-inch  tension 
test  specimen  breaks  outside  the  middle  third  of  the  gauge  length, 
or  if  a  2-inch  tension  test  specimen  breaks  outside  the  gauge  length, 
it  may  be  discarded  and  another  specimen  substituted  therefor. 

(c)  Material  intended  for  fillers  or  ornamental  purposes  will  not 
be  subject  to  test. 

IV.     PERMISSIBLE  VARIATIONS   IN  WEIGHT  AND  GAUGE 

15.  (a)  The  sectional  area  or  weight  of  each  structural  shape 
and  of  each  rolled  edge  plate  up  to  and  including  36  inches  in  width 
shall  not  vary  more  than  2.5  per  cent  from  theoretical  or  specified 
amounts. 

(b)  The  thickness  or  weight  of  each  universal  plate  over  36  inches 
in  width  and  of  each  sheared  plate  shall  conform  to  the  schedule  of 
permissible  variations  for  sheared  plates.  Manufacturers'  Standard 
practice,  appended  to  these  specifications. 

(c)  The  weights  of  angles,  tees,  zees  and  channels  of  bar  sizes, 
and  the  dimensions  of  rounds,  squares,  hexagons  and  flats,  shall 
conform  to  the  Manufacturers'  Standard,  practice  governing  the 
allowable  variations  in  size  and  weight  of  hot-rolled  bars. 

V.      FINISH 

16.  The  finished  material  shall  be  free  from  injurious  defects, 
and  shall  have  a  workmanlike  finish. 

VI.      MARKING 

17.  The  name  of  the  manufacturer  and  the  melt  number  shall 
be  legibly  marked,  stamped  or  rolled  upon  all  finished  material, 
except  that  each  pin  and  roller  shall  be  stamped  on  the  end.  Rivet 
and  lattice  steel  and  other  small  pieces  may  be  shipped  in  securely 
fastened  bundles,  with  the  above  marks  legibly  stamped  on  attached 
metal  tags.  Test  specimens  shall  have  their  melt  numbers  plainly 
marked  or  stamped. 

VII.     INSPECTION  AND   REJECTION 

18.  The  inspector  representing  the  purchaser  shall  have  free 
entry,  at  all  times  while  work  on  the  contract  of  the  purchaser  is 
being  performed,  to  all  parts  of  the  manufacturer's  works  which 
concern  the  manufacture  of  the  material  ordered.  The  manufacturer 
shall  afford  the  inspector,  free  of  cost,  all  reasonable  facilities  to 
satisfy  him  that  the  material  is  being  furnished  in  accordance  with 
these  specifications.  All  tests  and  inspection  shall  be  made  at  the 
place  of  manufacture  prior  to  shipment,  and  shall  be  so  conducted 
as  not  to  interfere  unnecessarily  with  the  operation  of  the  works. 
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Rejection    ■ 

19.  Material  which,  subsequent  to  the  above  tests  at  the  mills 
and  its  acceptance  there,  develops  weak  spots,  brittleness,  cracks  or 
other  imperfections,  or  is  found  to  have  injurious  defects,  may  be 
rejected  at  the  shop,  and  shall  then  be  replaced  by  the  manufacturer 
at  his  own  cost. 


BOILER  STEEL 

GRADES 

1.  There  shall  be  three  grades  of  steel  for  boilers,  namely:  flange, 
fire  box,  and  boiler  rivet.  . 

1.      MANUFACTURE 
Process 

2.  The  steel  shall  be  made  by  the  open-hearth  process. 

II.     CHEMICAL  PROPERTIES  AND  TESTS 
Chemical  Composition 

3.  The  steel  shall  conform  to  the  following  requirements  as  to 
chemical  composition: 


Elements  Considered 

Flange 
Steel 

Fire  Box 
Steel 

Boiler  Rivet 
Steel 

Manganese,  per  cent 

Phosphorus,  max.,  per  cent: 
Basic 

0.30  to  0.60 

0.04 
0.05 
0.05 

0.30  to  0.50 

0.035 

0.04 

0.04 

0.30  to  0.50 
0.04 

Acid.  . . 

Sulphur,  max.,  per  cent. 

0.04 
0.045 

Ladle  Analyses 

4.  To  determine  whether  the  material  conforms  to  the  require- 
ments specified  in  Section  3,  an  analysis  shall  be  made  by  the  manu- 
facturer from  a  test  ingot  taken  during  the  pouring  of  each  melt. 
A  copy  of  this  analysis  shall  be  given  to  the  purchaser  or  his  rep- 
resentative. 

Check  Analyses 

5.  A  check  analysis  may  be  made  by  the  purchaser  from  a 
broken  tension  test  specimen  representing  each  plate  as  rolled, 
and  this  analysis  shall  conform  to  the  requirements  specified  in 
Section  3. 

III.     PHYSICAL  PROPERTIES  AND  TESTS 

Tension  Tests 

6.  The  steel  shall  conform  to  the  following  requirements  as  to 
tensile  properties: 


Properties  Considered 

Flange 
Steel 

Fire  Box 
Steel 

Boiler  Rivet 
Steel 

Tensile  strength,  pound 
per  square  inch 

Yield  point,  minimum 
pound  per  square  inch.. 

Elongation   in   8   inches, 

55,000-65,000 

0.5  tens.  str. 
1,450.000  * 

52,000-60,000 

0.5  tens.  str. 
1,450,000  * 

45,000-55,000 

0.5  tens.  str. 
1,450,000 

minimum,  per  cent  .... 

tens.  str. 

tens.  str. 

tens.  str. 

*See  Section  8. 
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Yield   Point 

7.  The  yield  point  shall  be  determined  by  the  drop  of  the  beam 
of  the  testing  machine. 

Modifications  in   Elongation 

8.  (a)  For  plates  over  %  inch  in  thickness,  a  deduction  of  0.5 
from  the  specified  percentage  of  elongation  will  be  allowed  for  each 
increase  of  J-g  inch  in  thickness  above  %  inch,  to  a  minimum  of 
20  per  cent. 

(b)  For  plates  under  ^  inch  in  thickness,  a  deduction  of  2.5  from 
the  percentage  of  elongation  specified  in  Section  6  shall  be  made 
for  each  decrease  of  }£  inch  in  thickness  below  ^  inch. 

Bend  Tests 

9.  (a)  Cold-bend  tests  shall  be  made  on  the  material  as  rolled. 

(b)  Quench-bend  test  specimens,  before  bending,  shall  be  heated 
to  a  light  cherry  red  as  seen  in  the  dark  (about  1200  deg.  F,),  and 
quenched  in  water  the  temperature  of  which  is  about  80  deg.  F. 

(c)  Specimens  for  cold-bend  and  quench-bend  tests  of  flange  and 
fire  box  steel  shall  bend  through  180  degrees  without  fracture  on  the 
outside  of  the  bent  portion,  as-  follows :  For  material  %  inch  and 
under  in  thickness,  flat  on  themselves;  for  material  over  %  inch  up 
to  1J4  inches  in  thickness,  around  a  pin  the  diameter  of  which  is 
equal  to  the  thickness  of  the  specimen;  and  for  material  over  1J4 
inches  in  thickness,  around  a  pin  the  diameter  of  which  is  equal  to 
\l/2  times  the  thickness  of  the  specimen. 

(d)  Specimens  for  cold-bend  and  quench-bend  tests  of  boiler 
rivet  steel  shall  bend  cold  through  180  degrees  flat  on  themselves 
without  fracture  on  the  outside  of  the  bent  portion. 

(e)  Bend  tests  may  be  made  by  pressure  or  by  blows. 


Test  Specimens 

10.  (a)  Tension  and  bend  test  specimens  for  plates  shall  be 
taken  from  the  finished  product,  and  shall  be  of  the  full  thickness 
of  material  as  rolled.  Tension  test  specimens  shall  be  of  the  form 
and  dimensions  shown  in  Fig.  1.  Bend  test  specimens  shall  be 
\}/2  inches  to  2J^  inches  wide,  and  shall  have  the  sheared  edges 
milled  or  planed 

(b)  The  tension  and  bend  test  specimens  for  rivet  bars  shall 
be  of  the  full  size  section  of  material  as  rolled. 


Number  of  Tests 

11.  (a)  One  tension,  one  cold-bend,  and  one  quench-bend  test 
shall  be  made  from  each  plate  as  rolled. 

(b)  Two  tension,  two  cold-bend,  and  two  quench-bend  tests 
shall  be  made  for  each  melt  of  rivet  steel. 

(c)  If  any  test  specimen  develops  flaws,  or  if  a  tension  test  speci- 
men breaks  outside  the  middle  third  of  the  gauge  length,  it  may  be 
discarded  and  another  specimen  substituted  therefor. 
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IV.     PERMISSIBLE  VARIATIONS   IN   WEIGHT  AND  GAUGE 
Permissible  Variations 

12.  (a)  The  thickness  or  weight  of  each  'heared  plate  shall  con- 
form to  the  schedule  of  permissible  variations,  Manufacturers' 
Standard  practice,  appended  to  these  specifications. 

(b)  The  dimensions  of  rivet  bars  shall  conform  to  the  Manufac- 
turers' Standard  practice  governing  allowable  variations  in  the  size 
of  hot-rolled  bars. 

V.      FINISH 
Finish 

13.  The  finished  material  shall  be  free  from  injurious  defects, 
and  shall  have  a  workmanlike  finish. 

VI.      MARKING 
Marking 

14.  The  melt  or  slab  number,  name  of  the  manufacturer,  grade, 
and  the  minimum  tensile  strength  for  its  grade  as  specified  in  Section 
6  shall  be  legibly  stamped  on  each  plate.  The  melt  or  slab  number 
shall  be  legibly  stamped  on  each  test  specimen  representing  that 
melt  or  slab. 


VII.      INSPECTION   AND    REJECTION 
Inspection 

15.  The  inspector  representing  the  purchaser  shall  have  free 
entry,  at  all  times  while  work  on  the  contract  of  the  purchaser  is 
being  performed,  to  all  parts  of  the  manufacturer's  works  which 
concern  the  manufacture  of  the  material  ordered.  The  manufacturer 
shall  afford  the  inspector,  free  of  cost,  all  reasonable  facilities  to 
satisfy  him  that  the  material  is  being  furnished  in  accordance  with 
these  specifications.  All  tests  and  inspection  shall  be  made  at  the 
place  of  manufacture  prior  to  shipment,  and  shall  be  so  conducted 
as  not  to  interfere  unnecessarily  with  the  operation  of  the  works. 

Rejection 

16.  Material  which,  subsequent  to  the  above  tests  at  the  mills 
and  its  acceptance  there,  develops  weak  spots,  brittleness,  cracks  or 
other  imperfections,  or  is  found  to  have  injurious  defects,  may  be 
rejected  at  the  shop,  and  shall  then  be  replaced  by  the  manufacturer 
at  his  own  cost. 


STEEL     FOR     IMMEDIATE     SHIPMENT 


79 


Ul 
O 

O 

< 

cc 

a. 

Q 

< 

Q 
Z 
< 
I- 
</> 

(/) 

DC 
Id 

DC 

3 
I- 
O 
< 

b. 

Z 
< 

s 


hi  £ 

I-  ° 

<  ? 

-J  ° 

Q-   £ 

a  ■- 
u    | 

U  E+" 
</>££ 

l-d> 

IX  O  o 
o)  e  — 

•  2  fc  Q.= 

m    °   « 

D-SO.E 

—   O  (D  C 
W)h-+i  o 

Z^-E 
O-ggra 

P.E° 

™      a 

fie  3  2. 
<r  "£ 
^  o  t 

u°a 

Si 


CD 


IT 
UJ 

a. 


o 

Q 

UJ 
(C 
UJ 

a 

a. 
o 

z 

UJ 

I 


X-  »-----  - 

CD 

io      10      »o 

t>ONiONOiOOO 

o £ 

IO  _;  ° 

ii  c  el 

Tl  •"  in        «3        «3  S3 

5u3NON»ONOiOOO 

p  HHHH(MIMNTt( 


cococooooococcco 


10      10 

ooot^oiOLO-*^ 


cococoooeoeococo 


iq      lo      »q 

OOt^cOLOLO-^-*o6 


rocorocococoeocotM 


lo      lo      lo 


lO'lO 
cococooocooococqeq 


lo       lo       lo       »q 


iq  iq  iq 

cococrococooacQc^c^ 


10      10      10      10 10 


iq  iq  iq 


LO         lO         IO        lOlO 
t^OLOLO^^OOCOC^Ccicq 


iq  iq  iq 
COCOCOCOCO(M"c<iCQ(M(M(M 


LO       LO       10      lo  lo 


COt?OCOCOC<ic<i<M'<M(M<M<M 


LO  LO  IO  IO  IO 

LOLOTtHTj<coeoo4c<i<N<M(M 


LO  LO  LO 

COCOCOC<ioie<i(MCqoq<M<N 


LO     LO     LO  LO 

LO  -*'  ■*  CO  CXI  <m'  im'  tM  <M  <m  cm 


j 

CJ 

X 

a> 

LO 

l> 

O 

+s 

LO       . 

fc<    O 

a>  a 

T3  — 

d 
1 — 

LO 

80 


JOSEPH 


R  Y  E  R  S  O  N 


SON 


HI 

o 

X 

3 

C 

C 

+» 

n 

r 

o 

■o 

O 

J, 

u 
0 

ui 

** 

\- 

a 

< 

V 

-J 

L. 

0. 

0 

■o 

0 

a 

c 

3 

j> 

ui 

X 

+> 

tr 

o 

01 

< 

e 

c 

u 

,. 

i 

X 

o 
d 

c 

<0 

0 

*- 

ll 

n 

0 

O 

X 

X 

H 

o 

c 

X 

F 

c 

0 

> 

O 

>> 

ui 

n 

> 
+< 

0 

c 

3 

a 

c 

0 

E 

z 

< 

X 

0 

10 

X 

</> 

o 

+< 

tf> 

■a 

UI 

a 

0 
0 
o 

* 

X 

o 

0 

o 

© 

+> 

X 

o 

c 

H 

VI 

ra 

0 

X 

.T 

C 

« 

JC 

V) 

X 

ra 

z 

+» 

a 

o 

X 

X 

1- 

h 

ra 

< 

(/> 

0 

fiC 

(A 
Id 

< 

Z 

> 

* 

ui 

o 

_l 

z 

CO 

H 

to 

o 

h 

(7 

2 

Z 

DC 

oc 

UI 

111 

a. 

a 
a. 
o 

z 
u 

X 

5 

00 

i 

c 
> 
a 

3 

»                                                                  1 

M 

\S\f\S\CO\«g\N\0O\^l            CD 

eo\i-H\"5\co\t>\i-i\»r^\co\FH    £*• 

fc-<  o 

■*a  •"     "*     ~    «-     —     "•«•     <•    «g 

u.B                                          *« 

O 

a  > 

■"  o 
eo"g 

CJt^!OCO'-HOiOOt~- 

3 

bo 

C 

o 

"a      8 

(£ 

•—       a> 

O^NOOSOONO 

(3 

.s2.g 

1    '  T~~ '  T— 

T3 

cs       co 

O. 

-     -3 

X 

.H           M 

H 

'2°.e 

^NOfflOONtDLI 

d 

> 

CO       o 

3 

J3 

.-H            1-H 

"3     -J 

lO 

T3 

g 

•FH                    QJ 

NOOJOONffliO^n 

.g  °e 

1— t    T-H 

t2 

3°     °o 

m  m 

Oa         (3 

^rt   bD 

Ph'S 

"3      — « 

lO 

«_S5 

d       g 

""  „  u 

IMOO00N03  1O'*'* 

og 

a  £    ■ 

i— I  i— I 

O.S 

■**      '- 

^  a 

CO        g 

rt^ 

34. 
D1  O 

"3     -3 

iO        lO 

Tt<(MOC300r^CDiOTiiT^fO 

P. 

•~   .g 

T— 1    1— 1    I— 1 

**-   si 

ja 

CO 

1 

—      ~3 

lO         lO 

M 

.g    s 

NOOQONdiO^TfCCCC 

A 

o^j    • 

T-H    T-H 

> 

O        <M 

a 

i 

—        — 

»o       lO       lO 

x 

a      x 

OOOOt-CDiC-^TfiCOCOfM 

H 

7-1 

:2 

CO       o 

•*         to 

1 

iO        kO        lO  IC 

Ph 

M< 

O500t^«OiCiTjiT^COC0(M<M 

0    (3 

•a.K 

a 

t> 

"o 

i 

cu 

M 
o 

\S  \rj(  \s  \oo  \s  \n  \po  \rf< 
m\r-<\>n\m\'~\>-i\K)\e<3\i— I 

E  u 

O  -                                                fe 

H§ 

^ssasssss      ^< 

\a>_; 

x«s  8  „  8  8  s  „  3  ^ 

u  .a                                a 

a 

a 
O 

-S  \CO\S\jj<\SXCO\a\N\C<)\Tjl    * 
jh  W\«\iH\"5\«\t-\r-(\lo\co\ 

p 

T— 

STEEL     FOR     IMMEDIATE     SHIPMENT 


81 


MANUFACTURERS'  STANDARD  SPECIFICATIONS 


GOVERNING    THE    ALLOWABLE    VARIATIONS     IN     SIZE    AND 
WEIGHT  OF 

HOT- ROLLED  BARS 


As  Adopted  by  the  Association  of  American  Steel  Manufacturers, 

1910 


BAR  SIZES  OF  ANGLES,  TEES,  ZEES  AND  CHANNELS 

For  bar  sizes  of  angles,  tees,  zees  and  channels  the  following 
average  variations  in  weight  will  be  permitted  for  sections  of  the 
various  dimensions  and  thicknesses  stated,  viz.: 


Dimensions,  Inches 

Thickness, 
Inches 

Variation  in  Weight 

Any  dimension  over  1J^ 

All  dimensions  13^  and  less 

Any  dimension  over  1}/% 

All  dimensions  \Yz  and  less 

Over  %s 
Over  % 
%  and  less 
%,  and  less 

4%  over  and  under 
5%  over  and  under 
6%  over  and  under 
7%  over  and  under 

Note. — A  channel  is  in  "bar"  size  when  its  greatest  dimension  is 
less  than  3  inches.  An  angle,  tee  or  zee  is  in  "bar"  size  when  its 
greatest  dimension  is  less  than  3  inches;  or  when  it  is  3  inches  or  more 
and  at  the  same  time  the  thickness  is  Less  than  J^  inch. 


ROUNDS,  SQUARES,  HEXAGONS 


Variations  in  Size 

Dimensions,  Inches 

Under, 
Inches 

Over, 
Inches 

Up  to  and  including  Y2 

Over  1,  up  to  and  including  2 

Over  2,  up  to  and  including  3 

.007 

.010 

1 

64 

1 
32 

1 
T2 

.007 
.010 

h 
3 

64 
3 

Over  5,  up  to  and  including  8 

H 

FLATS 


Width  of  Flats,  Inches 


Up  to  and  including  1. . 

Over  1,  up  to  and  in 
eluding  2 

Over  2,  up  to  and  in- 
cluding 4 

Over  4,  up  to  and  in- 
cluding 6 


Variation  in 
Width 


Under, 
Inches 


Over, 
Inches 


Variation  in  Thickness, 
Under  and  Over 


Thickness  of  Flats.  Inches 


%,  Inch 

and 
Under, 
Inches 


.006 
.008 
.010 
.010 


Over 
%Inch 
uptoH 

Inch, 


.008 
.012 
.015 
.015 


Over 
V2Inch 
up  to  1 

Inch, 


.010 
.015 
.020 

.020 


Over 
llnch 
up  to  2 
Inches, 
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STANDARD  SPECIFICATIONS 
FOR  CONCRETE  REINFORCEMENT  BARS 


I  ROLLED  FROM  BILLETS 

Adopted  1910  Revised  April  21,  1914 


MANUFACTURE 


1.     Steel  may  be  made  by  either  the  open-hearth  or  Bessemer 
process.     Bars  shall  be  rolled  from  standard  new  billets. 


CHEMICAL  AMP   PHYSICAL  PROPERTIES 

2.     The  chemical  and  physical  properties  shall  conform  to  the 
following  limits: 


Steel  Grade 

Hard  Grade 

Cold- 

Properties  Considered 

Plain 

Deformed 

Plain 

Deformed 

Twisted 
Bars 

Bars 

Bars 

Bars 

Bars 

Phosphorus,  maximum: 

.10 
.06 

.10 
.06 

.10 
.06 

.10 
.06 

.10 

.06 

Ultimate    Tensile    strength, 

pounds  per  square  inch. . . . 

55/70,000 

55/70,000 

80,000 

80,000 

Recorded 
only. 

Yield  point,  minimum,  pounds 

min. 

min. 

33,000 

33,000 

50,000 

50,000 

Elongation:     per     cent     in 

1,400,000 

1,250.000 

1,200,000 

1,000,000 

55,000 

8  inches,  minimum 

T.  S. 

T.  S. 

■  T.  S. 

T.  S. 

5% 

Cold  Bend  without  fracture: 

Bars  under  3i  in.  in  diam- 

eter or  thickness 

180°d.  =  lt. 

180°d.=lt. 

180°d.  =  3t. 

180°d.=4t. 

180°d.=2t. 

Bars  %  in.  in  diameter  or 

thickness  and  over 

180°d.  =  lt. 

180°d.  =  2t. 

90°d.  =  3t. 

90°d.=4t. 

180°d.  =  3t. 

The  hard  grade  will  be  used  only  when  specified. 

.  CHEMICAL  DETERMINATIONS 

3.  In  order  to  determine  if  the  material  conforms  to  the  chemical 
limitations  prescribed  in  paragraph  2  herein,  analysis  shall  be  made* 
by  the  manufacturer  from  a  test  ingot  taken  at  the  time  of  the 
pouring  of  each  melt  or  blow  of  steel,  and  a  correct  copy  of  such 
analysis  shall  be  furnished  to  the  engineer  or  his  inspector. 

YIELD  POINT 

4.  For  the  purposes  of  these  specifications,  the  yield  point  shall 
be  determined  by  careful  observation  of  the  drop  of  the  beam  of  the 
testing  machine,  or  by  other  equally  accurate  method. 


FORM   OF  SPECIMENS 

5.  (a)  Tensile  and  bending  test  specimens  may  be  cut  from 
the  bars  as  rolled,  but  tensile  and  bending  test  specimens  of  deformed 
bars  may  be  planed  or  turned  for  a  length  of  at  least  9  inches  if 
deemed  necessary  by  the  manufacturer  in  order  to  obtain  uniform 
cross-section. 
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STANDARD  SPECIFICATIONS  FOR  CONCRETE 
REINFORCEMENT  BARS— Continued 

(b)  Tensile  and  bending  test  specimens  of  cold-twisted  bars  shall 
be  cut  from  the  "bars  after  twisting,  and  shall  be  tested  in  full  size 
without  further  treatment,  unless  otherwise  specified  as  in  (c),  i*i 
which  case  the  conditions  therein  stipulated  shall  govern. 

(c)  If  it  is  desired  that  the  testing  and  acceptance  for  cold-twisted 
bars  be  made  upon  the«hot-rolled  bars  before  being  twisted,  the  hot- 
rolled  bars  shall  meet  the  requirements  of  the  structural  steel  grade 
for  plain  bars  shown  in  this  specification. 


NUMBER   OF  TESTS 

6.  At  least  one  tensile  and  one  bending  test  shall  be  made  from 
each  melt  of  open-hearth  steel  rolled,  and  from  each  blow  or  lot  of 
ten  tons  of  Bessemer  steel  roiled.  In  case  bars  differing  %  inch 
and  more  in  diameter  or  thickness  are  rolled  from  one  melt  or  blow, 
a  test  shall  be  made  from  the  thickest  and  thinnest  material  rolled. 
Should  either  of  these  test  specimens  develop  flaws,  or  should  the 
tensile  test  specimen  break  outside  of  the  middle  third  of  its  gauged 
length,  it  may  be  discarded  and  another  test  specimen  substituted 
therefor.  In  case  a  tensile  test  specimen  does  not  meet  the  specifi- 
cations, an  additional  test  may  be  made. 

(d)  The  bending  test  may  be  made  by  pressure  or  by  light  blows. 


MODIFICATIONS   IN   ELONGATION   FOR  THIN  AND  THICK 
MATERIAL 

7.  For  bars  less  than  J%  inch  and  more  than  %  inch  nominal 
diameter  or  thickness,  the  following  modifications  shall  be  made  in 
the'  requirements  for  elongation: 

(e)  For  each  increase  of  x/%  inch  in  diameter  or  thickness  above 
%  inch,  a  deduction  of  1  shall  be  made  from  the  specified  percentage 
of  elongation. 

(f)  For  each  decrease  of  J^  inch  in  diameter  or  thickness  below 
74>  inch,  a  deduction  of  1  shall  be  made  from  the  specified  percentage 
of  elongation. 

(g)  The  above  modifications  in  elongation  shall  not  apply  to 
cold-twisted  bars. 


NUMBER  OF  TWISTS 

8.  Cold-twisted  bars  shall  be  twisted  cold  with  one  complete 
twist  in  a  length  equal  to  not  more  than  12  times  the  thickness  of 
the  bar. 

FINISH 

9.  Material  must  be  free  from  injurious  seams,  flaws  or  cracks, 
and  have  a  workmanlike  finish. 


VARIATION    IN  WEIGHT 

10.  Bars  for  reinforcement  are  subject  to  rejection  if  the  actual 
weight  of  any  lot  varies  more  than  5  per  cent  over  or  under  the 
theoretical  weight  of  that  lot. 
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A.  S.  M.  E.  BOILER  CODE  SPECIFICATIONS 

Approved  by  the  Boiler  Tube  Manufacturers  of  America, 
September  25,  1914 

I.      MANUFACTURE 

164  Process,  a.  Lapwelded  tubes  shall  be  made  of  open-hearth 
steel  or  knobbled  hammered  charcoal  iron. 

b.  Seamless  tubes  shall  be  made  of  open-hearth  steel. 

II.  CHEMICAL    PROPERTIES   AND   TESTS 

165  Chemical  Composition,  a.  The  steel  shall  conform  to  the 
following  requirements  as  to  chemical  composition: 

Carbon 0.08-0.18  per  cent 

Manganese 0.30-0.50  per  cent 

Phosphorus not  over  0 .  04    per  cent 

Sulphur not  over  0 .  045  per  cent 

b.  Chemical  analyses  will  not  be  required  for  charcoal  iron  tubes. 

166  Check  Analyses,  a.  Analyses  of  two  tubes  in  each  lot  of 
250  (or  on  total  order  if  less  than  250)  may  be  made  by  the  pur- 
chaser which  shall  conform  to  the  requirements  specified  in  Par. 
165.  Drillings  for  analyses  shall  be  taken  from  several  points 
around  each  tube. 

b.  If  the  analysis  of  only  one  tube  does  not  conform  to  the 
requirements  specified,  analyses  of  two  additional  tubes  from  the 
same  lot  shall  be  made,  each  of  which  shall  conform  to  the  require- 
ments specified. 

III.  PHYSICAL    PROPERTIES   AND   TESTS 

167  Flange  Test.  a.  A  test  specimen  not  less  than  4  inches  in 
length  shall  have  a  flange  turned  over  at  right  angles  to  th<?  body  of 
the  tube  without  showing  cracks  or  flaws.  This  flange  as  measured 
from  the  outside  of  the  tube  shall  be  j^.inch  wide. 

b.  In  making  the  flange  test,  the  flaring  tool  and  die  block  as 
shown  in  Fig.  7,  may  be  used. 

168  Flattening  Tests.  A  test  specimen  3  inches  in  length  shall 
stand  hammering  flat  until  the  inside  walls  are  brought  parallel 
and  separated  by  a  distance  equal  to  three  (3)  times  the  wall  thick- 
ness, without  showing  cracks  or  flaws.  In  the  case  of  lapwelded  tubes, 
the  test  shall  be  made  with  the  weld  at  the  point  of  maximum  bend. 


\ 

<* 

«* 

^ 

J* 

s 

i 

y 

FOfeiMS  Tool 
j'  as. off* of  /vtr  lcsj  / ' 


Die  £Locc 


Fig.  7.  Details  of  Flaring  Tool  and  Die  Block  Required  for 
Making  Flange  Tests  of  Boiler  Tubes. 

169  Hydrostatic  Tests.  Tubes  under  5  inches  in  diameter  shall 
stand  an  internal  hydrostatic  pressure  of  1000  pounds  per  square 
inch,  and  tubes  5  inches  in  diameter  or  over,  an  internal  hydrostatic 
pressure  of  800  pounds  per  square  inch.  Lapwelded  tubes  shall  be 
struck  near  both  ends,  while  under  pressure,  with  a  two-pound 
hand  hammer  or  the  equivalent. 
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A.  S.  M.  E.  BOILER  CODE  SPECIFICATIONS— Continued 

170  Test  Specimens,  a.  All  test  specimens  shall  be  taken  from 
tubes  before  being  cut  to  finished  lengths  and  shall  be  smooth  on  the 
ends  and  free  from  burrs,     b.  All  tests  shall  be  made  cold. 

171  Number  of  Tests.  One  flange  and  one  flattening  test  shall 
be  made  from  each  of  two  tubes  in  each  lot  of  250  or  less.  Each  tube 
shall  be  subjected  to  the  hydrostatic  test. 

172  Retests.  If  the  result  of  the  physical  tests  of  only  one  tube 
from  any  lot  do  not  conform  to  the  requirements  specified  in  Pars. 
167  and  168,  retests  of  two  additional  tubes  from  the  same  lot  shall 
be  made,  each  of  which  shall  conform  to  the  requirements  specified. 


ETCH    TESTS    FOR   CHARCOAL    IRON 

173  Etch  Tests.1  A  cross  section  of  tube  may  be  turned  or 
ground  to  a  perfectly  true  surface  polished  free  from  dirt  or  cracks 
and  etched  until  the  soft  parts  are  sufficiently  dissolved  for  the  iron 
tube  to  show  a  decided  ridged  surface  with  the  weld  very  distinct, 
while  a  steel  tube  would  show  a  homogeneous  surface. 


IV.      WORKMANSHIP   AND    FINISH 

174  Workmanship.  The  finished  tubes  shall  be  circular  within 
0.02  inches  and  the  mean  outside  diameter  shall  not  vary  more  than 
0.015  inches  from  the  size  ordered.  All  tubes  shall  be  carefully 
gaged  with  a  B.  W.  G.  gage  and  shall  not  be  less  than  the  gage 
specified,  except  the  tubes  on  which  the  standard  slot  gage  specified 
will  go  on  tightly  at  the  thinnest  point,  will  be  accepted.  The  length 
shall  not  be  less,  but  may  be  0.125  inch  more  than  that  ordered. 

175  Finish.  The  finished  tubes  shall  be  free  from  injurious 
defects  and  shall  have  a  workmanlike  finish  and  shall  be  practically 
free  from  kinks,  bends  and  buckles. 


V.      MARKING 

176  Marking.  The  name  or  brand  of  the  manufacturer,  the 
material  from  which  it  is  made,  whether  steel  or  charcoal  iron,  and 
"Tested  at  1000  lb."  for  tubes  under  5  inches  in  diameter,  or  "Tested 
at  800  lb."  for  tubes  5  inches  in  diameter  or  over,  shall  be  legibly 
stenciled  on  each  tube. 


VI.      INSPECTION    AND    REJECTION 

177  Inspection.  All  tests  and  inspection  shall  be  made  at  the 
place  of  manufacture.  The  manufacturer  of  boiler  tubes  shall 
furnish  the  purchaser  of  each  lot  of  tubes  a  statement  of  the  kind  of 
material  of  which  the  tubes  are  made,  and  that  the  tubes  have  been 
tested  and  have  met  all  the  requirements  of  these  rules.  This  state- 
ment shall  be  furnished  to  the  manufacturer  using  the  tubes. 

178  Rejection.  Tubes  when  inserted  in  the  boiler  shall  stand 
expanding  and  beading  without  showing  cracks  or  flaws,  or  opening 
at  the  weld.  Tubes  which  fail  in  this  manner  will  be  rejected  and 
the  manufacturer  shall  be  notified. 


XA  solution  of  two  parts  of  water,  one  part  concentrated  hydro- 
chloric acid,  and  one  part  concentrated  sulphuric  acid  is  recommended 
for  the  etch  test. 
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A.S.  M.  E.  SPECIFICATIONS  FOR  BOILER  PLATE  STEEL 

These  Specifications1  are  Similar  to  Those  of  The  American  Society 
for  Testing  Materials,  Serial  Designation  A  30-14 

23  Grades.  These  specifications  cover  two  grades  of  steel  for 
boilers,  namely:  FLANGE  AND  FIREBOX. 

I.      MANUFACTURE 

24  Process.     The  steel  shall  be  made  by  the  open-hearth  process. ; 

II.      CHEMICAL    PROPERTIES   AND   TESTS 

25  Chemical  Composition.  The  steel  shall  conform  to  the  fol- 
lowing requirements  as  to  chemical  composition: 

.FLANGE  FIREBOX 

Carbon ' Plates  %  in.  thick  and 

under  0.12-0.25 
Plates  over  %  in.  thick 
0.12-0.30 

Manganese 0.30-0.60  per  cent  0.30-0.50  per  cent 

Phosphorus  Acid.  .  .not  over  0.05  per  cent    not  over  0.04    percent 
Basic .  .  not  over  0.04  per  cent    not  over  0.035  per  cent 

Sulphur not  over  0.05  per  cent    not  over  0.04   per  cent 

Copper not  over  0.05    per  cent 

26  Ladle  Analyses.  An  analysis  shall  be  made  by  the  manu- 
facturer from  a  test  ingot  taken  during  the  pouring  of  each  melt,  a 
copy  of  which  shall  be  given  to  the  purchaser  or  his  representative. 
This  analysis  shall  conform  to  the  requirements  specified  in  Par.  25. 

27  Check  Analyses.  Analyses  may  be  made  by  the  purchaser 
from  a  broken  tension  test  specimen  representing  each  plate  as 
rolled,  which  shall  conform  to  the  requirements  specified  in  Par.  25. 


III.      PHYSICAL    PROPERTIES   AND   TESTS 

28  Tension  Tests,  a.  The  material  shall  conform  to  the  fol- 
lowing requirements  as  to  tensile  properties: 

FLANGE  FIREBOX 

Tensile  strength  lb.  per  sq.  in 55,000-65,000  55  000-63,000 

Yield  point,  min.  lb.  per  sq.  in 0.5  tens.  str.  0.5  lens,  str 

Elongation  in  8-in.,  min.  per  cent 1,500,000  1,500,000 

(See  Par.  29) Tens.  str.  Tens.  str. 

b.  If  desired  eteel  of  lower  tensile  strength  than  the  above  may 
be  used  in  an  entire  boiler,  or  part  thereof,  the  desired  tensile  limits 
to  be  specified,  having  a  range  of  10,000  pounds  per  square  inch  for 
flange  or  8,000  pounds  per  square  inch  for  firebox,  the  steel  to  con- 
form in  all  respects  to  the  other  corresponding  requirements  herein 
specified,  and  to  be  stamped  with  the  minimum  tensile  strength  of 
the  stipulated  range. 

Approved  and  recommended  in  its  modified  form,  October  9, 
1914,  by  the  Association  of  American  Steel  Manufacturers,  the 
American  Boiler  Manufacturers'  Association,  the  National  Tubulai 
Boiler  Manufacturers'  Association,  the  National  Association  of 
Thresher  Manufacturers  and  the  representatives  present  of  leading 
Water  Tube  Boiler  Manufacturers,  with  whom  the  Boiler  Code  Com- 
mittee was  in  conference  on  September  16,  1914,  and  by  whom 
further  modifications  were  afterwards  offered. 


STEEL     FOR    IMMEDIATE     SHIPMENT 


87 


A.  S.  M.  E.  SPECI FICATIONS  FOR  BOI LER  PLATE  STEEL 
— Continued. 

c.  The  yield  point  shall  be  determined  by  the  drop  of  the  beam 
of  the  testing  machine. 

29  Modifications  in  Elongation,  a.  For  material  over  %  inch 
in  thickness,  a  deduction  of  0.5  from  the  percentages  of  elongation 
specified  in  Par.  28a,  shall  be  made  for  each  increase  of  J^  inch  in 
thickness  above  %  inch  to  a  minimum  of  20  per  cent. 

b.  For  material  x/i  inch  or  under  in  thickness,  the  elongation  shall 
be  measured  on  a  gage  length  of  24  times  the  thickness  of  the  spec- 
imen. 

30  Bend  Tests,  a.  Cold-bend  Tests — The  test  specimen  shall 
bend  cold  through  180  degrees  without  cracking  on  the  outside  of 
the  bent  portion,  as  follows:  For  material  1  inch  or  under  in  thick- 
ness, flat  on  itself;  and  for  material  over  1  inch  in  thickness,  around 
a  pin  the  diameter  of  which  is  equal  to  the  thickness  of  the  specimen. 

b.  Quench-bend  Tests — The  test  specimen,  when  heated  to  a 
light  cherry  red  as  seen  in  the  dark  (not  less  than  1,200  degrees  fahr.) 
and  quenched  at  once  in  water  the  temperature  of  which  is  between 
80  degrees  and  90  degrees  fahr.,  shall  bend  through  180  degrees 
without  cracking  on  the  outside  of  the  bent  portion,  as  follows:  For 
material  1  inch  or  under  jn  thickness,  flat  on  itself; -and  for  material 
over  1  inch  in  thickness,  around  a  pin  the  diameter  of  which  is 
equal  to  the  thickness  of  the  specimen. 

31  Homogeneity  Tests.  For  firebox  steel,  a  sampleitaken  from 
a  broken  tension  test  specimen  shall  not  show  any  single  seam  or 
cavity  more  than  34  inch  long,  in  either  of  the  three  fractures  ob- 
tained in  the  test  for  homogeneity,  which  shall  be  made  as  follows: 

The  specimen  shall  be  either  nicked  with  a  chisel  or  grooved  on  a 
machine,  transversely,  about  3d6  mcn  deep,  in  three  places  about  2 
inches  apart.  The  first  groove  shall  be  made  2  inches  from  the 
square  end;  each  succeeding  groove  shall  be  made  on  the  opposite 
side  from  the  preceding  one.  The  specimen  shall  then  be  firmly  held 
in  a  vise,  with  the  first  groove  about  }/i  inch  above  the  jaws,  and  the 
projecting  end  broken  off  by  light  blows  of  a  hammer,  the  bending 
being  away  from  the  groove.  The  specimen  shall  be  broken  at  the 
other  two  grooves  in  the  same  manner.  The  object  of  this  test  is  to 
open  and  render  visible  to  the  eye  any  seams  due  to  failure  to  weld  or 
to  interposed  foreign  matter,  or  any  cavities  due  to  gas  bubbles  in 
the  ingot.  One  side  of  each  fracture  shall  be  examined  and  the 
length  of  the  seams  and  cavities  determined,  a  pocket  lens  being 
used  if  necessary. 

32  Test  Specimens.  Tension  and  bend  test  specimens  shall  be 
taken  from  the  finished  rolled  material.  They  shall  be  of  the  full 
thickness  of  material  as  rolled,  and  shall  be  machined  to  the  form 
and  dimensions  shown  in  Fig.  1;  except  that  bend  test  specimens 
may  be  machined  with  both  edges  parallel. 
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Fig.  1.  Standard  Form  of  Test  Specimen  Required  for  All 
Tension  Tests  of  Plate  Material. 

33  Number  of  Tests,  a.  One  tension,  one  cold-bend,  and  one 
quench-bend  test  shall  be  made  from  each  plate  as  rolled. 

b.  If  any  test  specimen  shows  defective  machining  or  develops 
flaws,  it  may  be  discarded  and  another  specimen  substituted. 
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c.  If  the  percentage  of  elongation  of  any  tension  test  specimen 
is  less  than  that  specified  in  Pars.  28  and  29,  and  any  part  of  the 
fracture  is  outside  of  the  middle  third  of  the  gaged  length,  as  indicated 
by  the  scribe  scratches  marked  on  the  specimen  before  testing,  a 
retest  shall  be  allowed. 

IV.      PERMISSIBLE   VARIATION    IN    GAGE 

34  Permissible  Variation.  The  thickness  of  each  plate  shall  not 
vary  under  the  gage  specified  more  than  0.01  inch.  The  overweight 
limits  are  considered  a  matter  of  contract  between  the  steel  manu- 
facturer and  the  boiler  builder. 

V.      FINISH 

35  Finish.  The  finished  material  shall  be  free  from  injurious 
defects  and  shall  have  a  workmanlike  finish. 

VI.   MARKING 

36  Marking,  a.  Each  shell  plate  shall  be  legibly  stamped  by 
the  manufacturer  with  the  melt  or  slab  number,  name  of  manu- 
facturer, grade  and  the  minimum  tensile  strength  of  the  stipulated 
range  as  specified  in  Par.  28,  in  three  places,  two  of  which  shall  be 
located  at  diagonal  corners  about  12  inches  from  the  edge  and  one 
about  the  center  of  the  plate,  or  at  a  point  selected  and  designated 
by  the  purchaser  so  that  the  stamp  shall  be  plainly  visible  when  the 
boiler  is  completed. 

b.  Each  head  shall  be  legibly  stamped  by  the  manufacturer,  in 
two  places,  about  12  inches  from  the  edge,  with  the  melt  or  slab 
number,  name  of  manufacturer,  grade,  and  the  minimum  tensile    j 
strength  of  the  stipulated  range  as  specified  in  Par.  28  in  such  manner 
that  the  stamp  is  plainly  visible  when  the  boiler  is  completed. 

c.  Each  butt  strap  shall  be  legibly  stamped  by  the  manufacturer  ■  I 
in  two  places  on  the  center  line  about  12  inches  from  the  ends  with  j  | 
the  melt  or  slab  number,  name  of  manufacturer,  grade,  and  the 
minimum  tensile  strength  of  the  stipulated  range  as  specified  in 
Par.  28. 

d.  The  melt  or  slab  number  shall  be  legibly  stamped  on  each  test 
specimen. 

VM.      INSPECTION    AND    REJECTION 

37  Inspection.  The  inspector  representing  the  purchaser  shall 
have  free  entry,  at  all  times  while  work  on  the  contract  of  the  pur- 
chaser is  being  performed,  to  all  parts  of  the  manufacturer's  works 
which  concern  the  manufacture  of  the  material  ordered.  The  manu- 
facturer shall  afford  the  inspector,  free  of  cost,  all  reasonable  facilities 
to  satisfy  him  that  the  material  is  being  furnished  in  accordance 
with  these  specifications.  All  tests  (except  check  analyses)  and  in- 
spection shall  be  made  at  the  place  of  manufacture  prior  to  shipment, 
unless  otherwise  specified,  and  shall  be  so  conducted  as  not  to  inter- 
fere unnecessarily  with  the  operation  of  the  works. 

38  Rejection,  a.  Unless  otherwise  specified,  any  rejection  based 
on  tests  made  in  accordance  with  Par.  27  shall  be  reported  within 
five  working  days  from  the  receipt  of  samples. 

b.  Material  which  shows  injurious  defects  subsequent  to  its 
acceptance  at  the  manufacturer's  works  will  be  rejected,  and  the 
manufacturer  shall  be  notified. 

39  Rehearing.  Samples  tested  in  accordance  with  Par.  27, 
which  represent  rejected  material,  shall  be  preserved  for  two  weeks 
from  the  date  of  the  test  report.  In  case  of  dissatisfaction  with  the 
results  of  the  tests,  the  manufacturer  may  make  claim  for  a  rehearing 
within  that  time. 
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S.  A.  E.  SPECIFICATIONS 
HEAT  TREATMENTS 

HEAT  TREATMENT  A 

After  forging  or  machining : 

1.     Carbonize  at  a  temperature      2.     Cool  slowly  or  quench. 

between     1600°     F.     and      3.     Reheat    to    1450°-1500°    F. 

1750°  F.   (1650°-1700°  F.  and  quench. 

desired) . 

HEAT  TREATMENT  B 

After  forging  or  machining : 

1.  Carbonize  between  1600°  F.  5.  Reheat  to  1400°-1450°  F. 
and  1750°  F.  (1650°-1700°  6.  Quench. 
F.  desired).  7.  Draw  in  hot  oil  at  300°  to 

Cool  slowly  in  the  carboniz-  450°  F.,  depending  upon 
ing  mixture.  the  degree  of  hardness  de- 
Reheat  to  1550°-1625°  F.  sired. 
Quench. 

HEAT  TREATMENT   D 

After  forging  or  machining: 

|     Heat  to  1500°-1600°  F.  4.     Quench. 

2.  Quench.  5.     Reheat  to  600°-1200°  F.  and 

3.  Reheat  to  1450°-1500°  F.    '  cool  slowly. 

HEAT  TREATMENT   E 

After  forging  or  machining: 

1.  Heat  to  1500°-1550°  F.  4.     Quench. 

2.  Cool  slowly.  5.     Reheat  to  600°-1200°  F.  and 
Reheat  to  1450°-1500°  F.  cool  slowly. 

HEAT  TREATMENT   F 

After  shaping  or  coiling: 

1     Heat  to  1425°-1475°  F.  3.     Reheat  to  400°-900°  F.,  in 

2.     Quench  in  oil.  accordance    with    temper 

desired  and  cool  slowly. 

HEAT  TREATMENT   G 

After  forging  or  machining: 

1.  Carbonize  at  a  temperature  4.     Quench, 
between     1600°     F.     and  5.     Reheat  to  1300°-1400°  F. 
1750°  F.  (1650°-1700°  F.  6.     Quench, 
desired).  7.     Reheat  to  2-50°-500°  F.   (in 

2.  Cool  slowly  in  the  carboniz-  accordance  with  the  neces 
ing  mixture.  sities  of  the  case)  and  cool 

Reheat  to  1500°-1550°  F.  slowly. 

HEAT  TREATMENT   H 

After  forging  or  machining : 

1.  Heat  to  1500°-1600°  F.  3.     Reheat  to  600°-1200°  F.  and 

2.  Quench.  cool  slowly. 

HEAT  TREATMENT    K 

After  forging  or  machining: 

1.     Heat  to  1500°-1550°  F.  4.     Quench. 

2r    Quench.  5.     Reheat  to  600°-1200°  F.  and 

3.  Reheat  to  1300°-1400°  F.  cool  slowly 

\ 
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HEAT  TREATMENT   L 

After  forging  or  machining: 

1.  Carbonize  between  1600°  F.  4.     Quench. 

and  1750°  F.  (1650°-1700°  5.     Reheat  to  1300°-1400°  F. 

F.  desired).  6.     Quench. 

2.  Cool  slowly  in  the  carbon-  7.     Reheat  to  250°-500°  F.  and    I 

izing  mixture.  cool  slowly. 

3.  Reheat  to  1400°-1500°  F. 

HEAT  TREATMENT  M 

After  forging  or  machining: 

1.  Heat  to  1450°-1500°  F.  3.     Reheat  to  500°-1250°  F.  and 

2.  Quench.  cool  slowly. 

HEAT  TREATMENT  P 

After  forging  or  machining : 

1.  Heat  to  1450°-1500°  F.  4.     Quench. 

2.  Quench.  5.     Reheat  to  500°-1250°  F.  and 

3.  Reheat  to  1375°-1450°  F.  cool  slowly. 

HEAT  TREATMENT  Q 

After  forging: 

1.  Heat     to     1475°-1525°     F.  3.  Machine. 

(Hold  at  this  temperature  4.  Reheat  to  1375°-1425°  F. 

one-half   hour,   to   insure  5.  Quench. 

thorough  heating.)  6.  Reheat  to  250°-550°  F.  and 

2.  Cool  slowly.  cool  slowly. 

HEAT  TREATMENT   R 

After  forging*: 

1.  Heat  to  1500°-1550°  F.  5.     Machine. 

2.  Quench  in  oil.  6.     Reheat  to  1350°-1450°  F. 

3.  Reheat    to    1200°-1300°    F.       7.     Quench  in  oil. 

(Hold  at  this  temperature      8.     Reheat  to  250°-550°  F.  and 
three  hours.)  cool  slowly. 

4.  Cool  slowly. 

HEAT  TREATMENT  S 
After  forging  or  machining :  s 

1.  Carbonize  at  a  temperature      3.     Reheat  to  1650°-1750°  F. 

between     1600°     F.     and      4.     Quench. 

1750°  F.  (1650°-1700°  F.      5.     Reheat  to  1475°-1550°  F. 

desired).  6.     Quench. 

2.  Cool  slowly  in  the  carboniz-      7.     Reheat  to  250°-550°  F.  and 

ing  mixture.  cool  slowly. 

HEAT  TREATMENT  T 
After  forging  or  machining: 

1.  Heat  to  1650°-1750°  F.  3.     Reheat  to  500°-1300°  F.  and 

2.  Quench.  cool  slowly. 

HEAT  TREATMENT  U 
After  forging : 

1.  Heat     to     1525°-1600°     F.      4.     Reheat  to  1650°-1700°  F. 

(Hold  for  about  one-half      5.     Quench. 

hour.)  6.    Reheat  to  350°-550°  F.  and 

2.  Cool  slowly.  cool  slowly. 

3.  Machine. 

HEAT  TREATMENT  V 
After  forging  or  machining: 

1.  Heat  to  1650°-1750°  F.  3.    Reheat  to  400°-1200°  F.  and 

2.  Quench.  cool  slowly. 

From    the    Seventh    Report   of   the   Iron   and   Steel   Division 
daopted  by  the  Society  August,  1915. 
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QUALITY.AND  TESTING  OF  SHIP  STEEL 

Section  3.  1 — Process  of  Manufacture. — Steel  for  Shipbuilding 
shall  be  made  by  the  Open  Hearth  process,  Acid  or  Basic. 

2 — Freedom  from  Defects. — -The  finished  material  shall  be  free 
from  cracks,  surface  flaws,  and  lamination.  It  shall  also  have  a 
workmanlike  finish,  and  must  not  have  been  hammer-dressed. 

3 — Testing  and  Inspection. — The  following  tests  and  inspec- 
tions shall  be  made  at  the  place  of  manufacture  prior  to  dispatch; 
but,  in  the  event  of  any  of  the  material  proving  unsatisfactory  in 
the  course  of  being  worked  into  vessels,  such  material  shall  be 
rejected,  notwithstanding  any  previous  certificate  of  satisfactory 
testing,  and  such  further  tests  of  the  material  from  the  same 
charge  may  be  made  as  the  Surveyor  may  consider  desirable. 

4 — Tensile  Test  Pieces. — The  tensile  strength  and  'ductility 
shall  be  determined  from  Standard  test  pieces  cut  lengthwise  or 
crosswise  from  the  rolled  material.  When  material  is  annealed 
or  otherwise  treated  before  despatch,  the  test  pieces  shall  be 
similarly  and  simultaneously  treated  with  the  material  before 
testing. 

Plates. — Wherever  practicable  the  rolled  surfaces  shad  be 
retained  on  two  opposite  sides  of  the  test  piece.  The  elongation 
ehall  be  measured  on  a  standard  test  piece  having  a  gauge  length 
of  8  inches. 

For  material  more  than  .875  inch  in  thickness  the  width  of 
the  test  piece  between  the  gauge  points  shall  not  exceed  1 y% 
inches;  for  material  .875  inch  to  .375  inch  in  thickness,  inclusive, 
the  width  shall  not  exceed  2  inches;  for  material  less  than  .375 
inch  in  thickness  the  width  shall  not  be  more  than  2  J^  inches- 
In  other  respects  the  test  pieces  shall  conform  generally  to  the 
Standard  test  piece  A. 


TEST   PIECE 


[     !<-  -8"  GAUGE  LENGTH.  -->!      I  I 

j<-FaiaUel  for  a  length  of  not  less  than  3  in>>S 
■  ->  TOTAL  LENGTH  ABOUT  18".  -  -f >! 


Any  straightening  of  test  pieces  which  may  be  required  shall' 
be  done  cold. 

5 — Mechanical  Tests  and  Selection  of  Test  Pieces. — Plates 
and  bars  for  shipbuilding  shall  comply  with  the  following  mechani- 
cal tests.  All  test  pieces  shall  be  selected  by  the  Surveyor  and 
tested  in  his  presence,  and  he  shad  satisfy  himself  that  the 
conditions  herein  described  are  fulfilled. 

6 — Tensile  Tests.  Plates. — The  tensile  breaking  strength  of 
steel  plates,  determined  from  Standard  test  pieces,  shall  be 
between  the  limits  of  28  and  32  tons  per  square  inch.  For 
plates  specially  intended  for  cold  flanging  and  marked  for  identi- 
fication, the  tensile  strength  shall  be  between  the  limits  of  26 
and  30  tons  per  square  inch.  In  the  case  of  material  for  pur- 
poses in  which  tensile  strength  is  not  important,  the  tensile  test 
may  be  dispensed  with  and  the  bend  test  only  be  made,  if  so 
specified  by  the  builders  and  approved  by  the  Committee.  The 
elongation,  measured  on  a  Standard  test  piece  having  a  gauge 
length  of  8  inches,  shall  not  be  less  than  20  per  cent  for  material 
of  .375  inch  in  thickness  and  upwards,  and  not  less  than  16 
per  cent  for  material  below  .375  inch  in  thickness. 

Angles,  Bulb  Angles,  Channels,  etc. — The  tensile  breaking 
strength  of  sectional  material,  such  as  angles,  bulb  angles, 
channels,  etc.,  shall  be  between  the  limits  of  28  and  33  tons  pep 
square  inch.     In  the  case  of  material  for  purposes  in  which 
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tensile  strength  is  not  important,  the  tensile  test  may  be  dis- 
pensed with  and  the  bend  test  only  be  made,  if  so  specified  by 
the  builders  and  approved  by  the  Committee.  The  elongation 
measured  on  a  Standard  test  piece  having  a  gauge  length  of 
8  inches  shall  not  be  less  than  20  per  cent  for  material  of  .375 

^inch  in  thickness  and  upwards,  and  not  less  than  16  per  cent 

"for  material  below  .375  inch  in  thickness. 

Rivet  Bars. — The  tensile  breaking  strength  of  steel  rivet  bars, 
when  required  by  the  Committee  to  be  tested,  shall  be  between 
the  limits  of  25  and  30  tons  per  square  inch  of  section,  with  an 
elongation  of  not  less  than  25  per  cent  of  the  gauge  length  of 
eight  times  the  diameter  of  the  test  piece,  measured  on  the 
Standard  test  piece  B,  or  30  per  cent  measured  on  the  Standard 
test  piece  C.     The  bars  may  be  tested  the  full  size  as  rolled. 


TEST    PIECE 


...... :  GAUGE    LENGTH. ----. > 

'c-- -Parallel  for  a  length  of  not  less  than  8  times  the  diameter.-— ->i 

Jc —-With  enlarged  ends :— Parallel  for  a.  length  of  not  less  than  9  timaa«-->i 
the  reduced  diameter. 

TEST    PIECE    C.    (BRITISH    STANDARD    TEST    PIECE  r7.) 


T 


r 

i 

|_^_ <. 

M  A 

hi 1 

,       |< — GAUGE   LENGTH.    ~  — *|       | 

•       jfr  —  Parallel  for  a  length  of  not  less  than  4  times  the  diameter.  _  ^i 

With  enlarged  ends :— Parallel  for  a  length  of  not  less  than  4}  times  —  aj 
the  reduoed  diameter.  H 


K 


When  the  Surveyor  is  in  constant  -attendance  at  the  Steel 
Works  the  following  requirements  are  to  be  complied  with: 

7 — Number  of  Tensile  Tests. — Plates  and  Sectional  Material. — 
One  tensile  test  for  plates  or  sectional  material  shall  be  taken 
from  the  finished  material  of  each  charge. 

When  the  quantity  of  the  material  from  one  charge  exceeds 
25  tons,  a  second  tensile  test  will  be  required;  also  additional 
tests  shall  be  made  for  every  variation  in  thickness  of  .15  of  an 
inch  in  the  plates  or  sectional  bars  from  each  charge. 

Rivet  Bars. — When  required  by  the  Committee  to  be  tested, 
one  tensile  test  shall  be  taken  from  each  charge  used  for  rivet 
bars;  but  when  the  weight  of  the  bars,  as  rolled,  from  one  charge 
exceeds  10  tons,  an  additional  tensile  test  shall  be  made  for  each 
further  10  tons  or  portion  thereof. 

Should  a  tensile  test  piece  break  outside  the  middle  half  of  its 
gauge  length,  and  the  elongation  be  less  than  that  required  by  the 
Rules,  the  test  may,  at  the  maker's  option,  be  discarded  and 
another  test  be  made  of  the  same  plate  or  bar. 

S — Bend  Tests. — Cold  Bends. — Test  pieces  shall  be  sheared 
lengthwise  or  crosswise  from  piates  or  bars,  and  shall  noi  be  less 
than  1  H  inches  wide,  but  for  small  bars  the  whole  section  may 
be  used.     For  rivet  bars  bend  tests  are  not  required. 

Temper  Bends. — The  test  pieces  shall  be  similar  to  those  used 
for  cold  bend  tests.  For  temper  bend  tests  the  samples  shall  be 
heated  to  a  blood  red  and  quenched  in  water  at  a  temperature 
not  exceeding  80  degrees  Fahrenheit.  The  color  shall  be  judged 
indoors  in  the  shade. 

In  all  cold  bend  tests,  and  in  temper  bend  tests  on  samples 
.5  inches  in  thickness  and  above,  the  rough  edge  or  arris  caused 
by  shearing  may  be  removed  by  filing  or  grinding,  and  sampies 
1  inch  in  thickness  and  above  may  have  the  edges  machined, 
but  the  test  pieces  shall  receive  no  other  preparation.  The  test 
pieces  shall  not  be  annealed  unless  the  material  from  which  they 
are  cut  is  similarly  annealed,  in  which  case  the  test  pieces  shall 
be  similarly  and  simultaneously  treated  with  the  material  before 
testing. 
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For  both  cold  and  temper  bends  the  test  pieces  shall  withstand, 
without  fracture,  being  doubled  over  until  the  internal  radius  is 
equal  to  114  times  the  thickness  of  the  test  piece,  and  the  sides 
are  parallel.  ■ 

For  small  sectional  material  these  bend  tests  may  be  made 
from  the  flattened  bar. 

Bend  tests  may  be  made  either  by  pressure  or  by  blows. 

9 — Number  of  Bend  Tests. — A  cold  or  temper  bend  test  shall 
be  made  from  each  plate  or  bar  as  rolled,  and  these  tests  shall  be 
in  about  equal  numbers  from  each  charge;  but  a  cold  bend  test 
shall  be  made  from  all  plates  which  are  specially  marked  for  cold 
flanging. 

10 — Tests  for  Manufactured  Rivets — Rivets  selected  by  the 
Surveyor  from  the  bulk  shall  withstand  the  following  tests: 

(a)  The  rivet  shanks  are  to  be  bent  cold,  and  hammered  until 
the  two  parts  of  the  shank  touch  in  the  manner  shown  in  Fig.  1, 
without  fracture  on  the  outside  of  the  bend. 

(b)  The  rivet  heads  are  to  be  flattened,  while  hot,  in  the 
manner  shown  in  Fig.  2,  without  cracking  at  the  edges.  The 
heads  are  to  be  flattened  until  their  diameter  is  2  }4  times  the 
diameter  of  the  shank. 


Fig.  2. 


11 — Additional  Tests  before  Rejection. — Should  any  of  the 
test  pieces  first  selected  by  the  Surveyor  not  fulfill  the  test  require- 
ments, two  further  tests  may  be  made  from  the  same  plate  or  bar, 
but  should  either  of  these  fail,  the  plate  or  bar  from  which  the 
test  pieces  were  cut  shall  be  rejected.  In  all  such  cases  further 
tests  shall  be  made  before  any  material  from  the  same  charge 
can  be  accepted. 

12 — Branding. — Every  plate  and  bar  shall  be  clearly  and  dis- 
tinctly marked  by  the  maker  in  two  places  with  the  Society's 
brand,  thus: 


indicating   that   the   material  has   complied   with   the   Society's 
tests. 

No  plates  or  bars  bearing  this  brand  shall  be  forwarded  from 
the  Steel  Works  until  the  prescribed  tests  have  been  made  by 
the  Surveyor,  and  the  mill  sheets  have  been  signed  by  him. 
All  plates  and  bars  shall  also  be  legibly  stamped  in  two  places 
with  the  Maker's  name  or  trade  mark  and  the  place  where  made. 
They  shall  also  be  stamped  with  numbers,  or  identification  marks, 
by  which  they  can  be  traced  to  the  charge  from  which  the  material 
was  made. 

13 — Maker's  Certificate. — Before  the  mill  sheets  are  signed  by 
the  Surveyor  the  Maker  shall  furnish  him  with  a  certificate 
guaranteeing  that  the  material  has  been  made  by  the  Open 
Hearth  process,  and  that  it  has  been  subjected  to,  and  withstood 
satisfactorily,  the  tests  above  described,  in  the  presence  of  the 
Surveyor.  The  following  form  of  certificate  will  be  accepted 
if  printed  on  each  mill  sheet  with  the  name  of  the  firm,  and 
initialled  by  the  Test  House  Manager. 

"We  hereby  certify  that  the  material  described  below  has 
been  made  by  the  Open  Hearth  process,  and  is  that  which  has 
been  satisfactorily  tested  in  the  presence  of  the  Surveyor 
in  accordance  with  the  Rules  of  Lloyd's  Register." 
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14 — Rejected  Material. — In  the  event  of  the  material  failing, 
in  any  case,  to  withstand  the  prescribed  tests,  the  Surveyor  shall 
see  that  the  Society's  brand  stamped  on  the  plates  and  bars  by 
the  Maker  has  been  defaced  by  punch  marks  extending  beyond 
the  brand  in  the  form  of  a  cross,  thus : 


denoting  that  the  material  has  been  rejected. 

15 — Facilities  for  Inspection. — The  Maker  shall  adopt  a  sys- 
tem of  marking  the  ingots,  billets,  slabs,  plates,  bars,  etc.,  which 
will  enable  all  finished  material  to  be  traced  to  the  original 
charge,  and  the  Surveyor  must  be  given  every  facility  for  tracing 
all  plates  and  bars  to  their  respective  charges,  and  for  witnessing 
the  required  tests.  When  he  is  satisfied  with  the  material  and 
with  the  results  of  the  tests,  he  shall  be  furnished  with  two  copies 
of  the  advice  notes  of  the  material  for  his  signature,  o,ne  of  which 
is  to  be  forwarded  by  the  Manufacturer  to  the  Shipbuilder,  and 
the  other  is  to  be  forwarded  by  the  Surveyor  to  the  Surveyors 
at  the  port  where  the  vessel  is  to  be  built. 

16 — Steel  not  Produced  Where  Rolled. — Where  steel  is  not 
produced  in  the  works  at  which  it  is  rolled,  a  certificate  shall  be 
supplied  to  the  Surveyor  stating  the  Open  Hearth  process  by 
which  it  was  made,  the  name  of  the  Steel  Maker  who  supplied 
it,  also  the  numbers  of  the  charges,  for  reference  to  the  books  of 
the  Steel  Maker.  The  number  of  the  charge  shall  be  marked 
on  each  ingot  or  billet  for  the  purpose  of  identification,  and  the 
finished  plates  and  bars  shall  also  be  legibly  stamped  in  two 
places  with  the  maker's  name  or  trade  mark  and  the  place  where 
made.  They  shall  also  be  stamped  with  numbers  or  identifica- 
tion marks  by  which  they  can  be  traced  to  the  charge  from 
which  the  material  was  made. 

17 — Occasional  Attendance  at  Steel  Works. — When  the 
Society's  Surveyor  is  not  in  constant  attendance  at  the  Steel 
works,  the  Makers  themselves  may,  with  the  written  authority 
of  the  Society,  comply  with  all  the  foregoing  requirements,  and 
shall  furnish  the  Surveyor  with  a  certificate  to  the  effect  that 
the  Society's  Rules  as  to  the  testing  of  steel  have  been  complied 
with  in  the  case  of  the  material  submitted  for  approval.  The 
Surveyor  shall  then  make  check  tensile,  cold,  and  temper  bend 
tests  from  not  less  than  one  plate  or  bar  in  every  batch  of  50 
or  less  number,  provided  the  batch  be  all  from  one  charge.  If 
more  than  one  charge  is  represented,  each  charge  shall  be  tested. 
Additional  tests  shall  also  be  made  for  every  variation  in  thick- 
ness of  .15  of  an  inch  made  from  one  charge.  The  test  pieces 
shall  be  selected  by  the  Surveyor  from  the  plates  or  bars,  and  not 
from  sheaiings  previously  detached  from  them,  and  when  marked 
by  the  Surveyor  for  testing  they  shall  be  followed,  as  far  as 
practicable,  through  the  different  stages  of  preparation  until  the 
tests  are  completed. 

Should  the  tests  be  unsatisfactory,  the  whole  of  the  material 
from  the  charge  shall  be  rejected,  and  the  Surveyor  shall  see 
that  the  Society's  brand  is  satisfactorily  defaced. 

18 — General. — Besides  the  foregoing  tests,  samples  of  all 
material  may  be  subjected  to  additional  tests  at  the  discretion 
of  the  Surveyors. 

19 — In  cases  wherein  it  may  be  desired  by  Owners  and  Builders, 
consideration  will  be  given  by  the  Committee  to  proposals  for 
the  use  of  steel  of  othei  tenacity  than  is  provided  for  in  the 
foregoing  Rules. 


STEEL     FOR     IMMEDIATE     SHIPMENT  99 

GENERAL   DATA 


DEFINITIONS  OF  COMMON   TERMS 

Tensile  Strength. — (Ultimate  or  Maximum  Stress).  Maximum 
load  material  can  sustain  in  tension  without  fracture. 

Elastic  Limit  is  the  maximum  stress  a  material  can  bear  without 
permanent  distortion  or  set.  Within  certain  limits,  steel  is  an 
elastic  body  and  on  being  elongated  by  a  tensile  strength,  returns 
to  its  original  dimensions  when  the  force  ceases  to  be  applied. 

Elongation  is  the  increase  in  length  which  a  metal  bar  undergoes 
when  subjected  to  a  tensile  stress  sufficient  to  cause  fracture. 

Reduction  of  Area  is  the  amount  of  contraction  of  area  which  takes 
place  at  the  point  of  fracture  when  a  metal  bar  is  broken  by  a 
direct  pulling  force.  Both  the  elongation  and  reduction  of  area 
furnish  valuable  indications  of  the  ductility  of  steel;  the  greater 
they  are  for  the  same  class  of  material,  the  softer  and  more  ductile 
the  material  may  be  considered. 

Yield  Point  in  ordinary  commercial  practice  is  the  same  as  the 
elastic  limit. 

Red  Shortness. — Steel  to  be  free  from  "red  shortness"  must  be 
capable  of  being  worked  at  all  temperatures  from  a  red  to  a  welding 
heat  without  showing  any  signs  of  cracking  or  other  defects. 

Cold  Shortness. — Steel  to  be  free  from  "cold  shortness"  must  not 
show  any  signs  of  brittleness  under  sudden  shock,  or  under  a 
steadily  applied  load  in  the  cold  condition,  the  stress  which  such 
steel  may  reasonably  be  expected  to  bear  varying  with  its  carbon 
content. 

Steel  is  a  chemical  compound  of  iron  and  carbon;  that  is,  it  contains 
no  carbon  in  a  free  state  as  cast  iron  does.  Its  tensile  strength  is 
greater  than  that  of  wrought  iron,  and  its  compressive  strength 
greater  than  that  of  cast  iron.  Steel,  unlike  wrought  iron,  is 
fusible;  unlike  cast  iron,  it  can  be  forged,  and  with  the  exception 
of  the  higher  grades  it  can  be  welded  by  heating  and  hammering, 
although  care  must  be  exercised  in  so  doing. 

Effect  of  Carbon  on  Steel. — Increasing  the  carbon  content  in- 
creases the  tensile  strength,  as  will  be  noted  from  the  following 
table. 

'Effect  of  Sulphur  on  Steel. — When  sulphur  is  over  .06  there  is 
a  tendency  to  red  shortness.  Numerous  cracks  are  liable  to  de- 
velop during  rolling,  which  are  imperceptible  in  the  finished 
material,  but  which  may  later  form  starting  points  for  rupture 
when  material  is  subject  to  sudden  stress. 

Free  cutting  steel,  for  threading  and  screw  machine  work,  is  ob- 
tained by  increasing  sulphur  content  to  about  .075  to  .10. 

Effect  of  Phosphorus  on  Steel. — Produces  brittleness  and  gen- 
eral cold  shortness.  On  account  of  its  treacherous  nature  it  may 
be  -stated  that  the  lower  the  phosphorus,  the  better  the  grade 
of  the  steel. 

Effect  of  Manganese  on  Steel. — Manganese  is  added  in  the 
making  of  steel  to  prevent  red  shortness  and  in  ordinary  grades 
of  steel  ranges  from  about  .30  to  .60. 

(When  manganese  is  present  in  large  amount,  7%  and  over,  a       GENERAL 
special  steel  is  produced,  possessing  great  hardness.  ^„J^ 

Effect  of  Silicon. — In  commercial  practice  the  silicon  present  in 
steel  is  very  slight  and  may  be  considered  negligible  as  affecting 
the  physical  properties. 
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IRON  AND  STEEL  METALLURGY  IN  BRIEF 

A  VERY  useful  and  interesting  summary,  indicating  the  lines  of 
processes  involved  in  the  manufacture  of  iron  and  steel  from  the 
iron  ore  to  the  finished  product  is  reproduced  from  the  Iron  Age 
as  follows: 

Iron  Ore. — Contains  Iron  and  Oxygen  and  impurities. 

Iron  Ore. — Smelted  in  Blast  Furnace  removing  Oxygen  and  part 
of  impurities  and  adding  Carbon,  makes Pig  Iron 

Foundry  Pig  Iron. — Melted  in  Cupola  and  cast  makes 

Iron  Castings 

Iron  Castings. — Made  from  Malleable  Pig  Iron  and  heated  in  Scale, 
make Malleable  Castings 

Grey  Forge  Pig  Iron. — Melted  in  a  Puddling  Furnace,  then  balled, 
squeezed  and  rolled,  makes Muck  Bar 

Muck  Bar. — Treated  as  above  and  rolled  into  strips,  makes. . . 
Skelp  Iron 

Skelp  Iron. — Bent  into  the  shape  of  tubes  and  welded,  makes 
Iron  Pipe 

Muck  Bar. — Or  steel  melted  in  a  Crucible  with  Charcoal,  makes 
Carbon  Steel  Tool  Steel,  or Crucible  Steel 


i 


:o: 

Muck,  Bar. — Or  Steel  treated  as  above,  with  Tungsten  added  to 
raise  the  temperature  at  which  it  softens,  Chromium  to  give 
toughness,  and  Vanadium,  Titanium,  Aluminum  or  other  metals 
to  improve  the  quality,  heated  to  a  high,  then  to  a  lower*  heat,  ■ 
makes High  Speed  Steel 

Bessemer  Pig  Iron. — Direct  from  Blast  Furnace  or  melted  in 
Cupola,  poured  into  Converter  with  air  blown  through  it  to  burn 
<-ut  the  impurities,  makes Bessemer  Steel 

Pig  Iron. — Molten,  or  in  pig,  with  or  without  Scrap,  when  purified 
in  Open  Hearth  Furnace,  makes Open  Hearth  Steel 

Low  Phos.  Pig  Iron. — Treated  as  above  in  an  acid  (Silica  or  Sand) 
linecLfurnace,  makes Acid  O.  H.  Steel 

Basic  Pig  Iron. — Treated  as  above  in  a  basic  (Dolomite)  lined 
furnace  to  remove  Phosphorus,  makes Basic  O.  H.  Steel 

Basic  O.  H.  Steel. — With  only  about  1-10  of  1  per  cent  impurities, 
is  called  by  various  trade  Dames,  such  as  Toncan  Metal,  Genuine 
Open  Hearth  Iron  and  American  Ingot  Iron. 

Vanadium  Steel. — Or  Manganese  (over  7  per  cent) ,  Titanium  or 
Nickel  Steel,, is  made  by  the  addition  of  these  metals,  all  being 
called Alloy  Steels 

Steel. — Purified  in  an  Electric  Furnace,  makes 

High  Grade  Steel    I, 

Steel. — Is  cast  into  ingot  molds  usually  about  19  inches  square  and 
about  6  feet  long,  making Ingots 

Ingots. — Are  rolled  into Blooms  or  Billets 

Blooms. — Are  rolled  into Rails    ; 

Blooms. — Are  rolled  into Structural  Shapes     \ 

Ingots. — Are  rolled  into Slabs    - 

Slabs.— Are  rolled  into Plates 

Jngots. — Are  rolled  into Sheet  Bars 

Sheet  Bars. — Are  rolled  into Sheets     ' 

Sheets. — Are  cold  rolled  and  stamped  into Forms 
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IRON  AND  STEEL  METALLURGY   IN  BRIEF 
— Continued. 


Sheet  Bars. — Are  rolled  into Black  Sheets 

Black  Sheets. — Cleaned  and  coated  with  Spelter  (Zinc),  make. . 
Galvanized  Sheets 

Black  Sheets. — Cleaned,  cold  rolled  and  coated  with  Tin,  make . 
Tin  Plate 

.Black  Sheets. — Cleaned,  cold  rolled  and  coated  with  Lead  and 
Tin,  make Tebne  Plate 

Ingots. — Are  rolled  into Billets 

Billets. — Are  rolled  into Bars  and  Small  Shapes 

Billets. — Are  rolled  into Steel  Skelp 

Steel  Skelp. — Bent  into  the  shape  of  tubes  and  welded,  makes. . 
Steel  Pipe 

Billets. — Are  pierced,  rolled  and  drawn  through  dies,  making .  .  . 

Seamless  Tubes 

Billets. — Are  rolled  into Rods 

Rods. — Are  drawn  through  dies  into Wire 

Wire. — Is  made  into Nails  and  Fencing 

Rods. — Are  headed  into Rivets  and  Bolts 

Rods. — Are  welded  into Chain 


PERCENTAGE  OF  CARBON  TO  TENSILE  STRENGTH 

(Approximately) 

ACSD  OPEN  HEARTH  STEEL 


Carbon, 

Tensile  Strength  in  Lbs. 

Carbon, 

Tensile  Strength  in  Lbs. 

Per  Cent 

per  Square  Inch 

Per  Cent 

per  Square  Inch 

.05  to  .10 

47,040  to    60,480 

.50  to  .55 

105,280  to  118,920 

.10  "   .15 

53,760  "     64,960 

.55  "   .60 

112,000  "  123,200 

.15  "   .20 

60,480  "     71,680 

.60  "   .65 

116,480  "  127,680 

.20  "   .25 

64,690  "     76,160 

.65  "   .70 

123,200  "  134,400 

.25  "   .30 

67,200  "     78,400 

.70  "  .75 

129,920  "  138,880 

.30  "   .35 

69,440  "     82,800 

.75  «   .80 

134,400  "  143,360 

.35  "   .40 

78,400"    91,840 

.80  f   .85 

136,640  "  145,600 

.40  "   .45 

87,360  "  100,800 

.85  "   .90 

141,120  "  150,800 

.45  "•  .50 

96,320  "  107,520 

BASIC  OPEN  HEARTH  STEEL 


Carbon 
Per  Cent 

Tensile  Strength  in  Lbs. 
per  Square  Inch 

Carbon, 
Per  Cent 

Tensile  Strength  in  Lbs. 
per  Square  Inch 

.05  to  .10 
.10  "   .15 
.15  "   .20 
.20  "   .25 

44,800  to    56,000 
51,520  "     60,480 
56,000  "     64,960 
58,240  "     67,200 

.25  to  .30 
.30  "   .35 
.35  "  .40 
.40  "   .45 
.45  "    .50 

62,720  to  71,680 
64,960  "  73,920 
69,440  "  78,400 
76,160  "  89,600 
85,120  "     96,320 

Increasing  carbon  content  increases  degree  of  hardness. 
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STANDARD  GAUGES 


EQUIVALENTS    IN    DECIMALS  OF  AN    INCH 


Thickness  in 

Decimals  of  an  Incl 

i 

No. 

Birming- 

Browne & 

United 

British 

American 

Tren- 

Paris 

of 

ham  Wire 

Sharpe 

States 

Imperial 

Steel  & 

ton 

Stubs 

Gauge 

(B.  W.  G.) 

or 

Standard 

Standard 

Wire 

Iron 

Steel 

(J.de 

Gauge 

also  Stubs 

American 

Plate  Iron 

Wire 

formerly 

Co. 

Wire 

P.) 

Iron  Wire 

Wire 

and  Steel 

(S.W.G.) 

\\  ash- 
burn  & 
Moen 

7-0's 

.500 
.'46875 
.4375 
.40625 

.500 
.464 
.432 
.400 

6-0's 

.580 

.5165 

.46 

5-0's 

.3938 

.45 
.40 

4-0's 

.454 

3-0's 

.425 

.40964 

.375 

.372 

.3625 

.36 

2-0's 

.380 

.3648 

.34375 

.348 

.3310 

.33 

.0157 

' 

0 

.340 

.32486 

.3125 

.324 

.3065 

.305 

.0196 

I 

1 

.300 

.2893 

.28125 

.300 

.2830 

.285 

.227 

.0236 

2 

.284 

.25763 

.265625 

.276 

.2625 

.265 

.219 

.0275 

3 

.259 

.22942 

.25 

.252 

.2437 

.245 

.212 

.0314 

4 

.238 

.20431 

.234375 

.232 

.2253 

.225 

.207 

.0354 

6 

5 

.220 

.18194 

.21875 

.212 

.2070 

.205 

.204 

.0393 

; 

6 

.203 

.16202 

.203125 

.192 

.1920 

.190 

.201 

.0433 

7 

.180 

. 14428 

.1875 

.176 

.1770 

.175 

.199 

.0472 

8 

.165 

.12849 

.171875 

.160 

.1620 

.160 

.197 

.0512 

, 

9 

.148 

.11443 

.15625 

.144 

.1483 

.145 

.194 

.0551 

10 

.134 

.10189 

. 140625 

.128 

.1350 

.'180 

.191 

.0590 

11 

.120 

.090742 

.125 

.116 

.1205 

.1175 

.188 

.0630 

12 

.109 

.080808 

.109375 

.104 

.1055 

.1050 

.185 

.0708 

13 

.035 

.071961 

.09375 

.092 

.0915 

.0925 

.182 

.0787 

14 

.083 

.064084 

.078125 

.080 

.0800 

.0800 

.180 

.0866 

15 

.072 

.057068 

.0703125 

.072 

.0720 

.0700 

.178 

.0944    m 

16 

.065 

.05082 

.0625 

.064 

.0625 

.0610 

.175 

.1062 

17 

.058 

.045257 

.05625 

.056 

.0540 

.0525 

.172 

.1181 

18 

.049 

.040303 

.05 

.048 

.0475 

.0450 

.168 

.1388 

19 

.042 

.03589 

.04375 

.040 

.0410 

.0400 

.164 

.1535 

20 

.035 

.031961 

.0375 

.036 

.0348 

.0350 

.161 

.1732 

21 

.032 

.02S462 

.034375 

.032 

.03175 

.0310 

.1:57 

.1929 

22 

.028 

.0  5347 

.03125 

.028 

.0286 

.0280 

.155 

.2126 

23 

.025 

.022571 

.028125 

.024 

.0258 

.0250 

.153 

.2322 

24 

.022 

.0201 

.025 

.022 

.0230 

.0225 

.151 

.2520 

25 

.020 

.0179 

.021875 

.020 

.0204 

.0200 

.148 

.2756 

26 

.018 

.01594 

.01875 

.018 

.0181 

.0180 

.146 

.2914 

27 

.016 

.014195 

.0171875 

.0164 

.0173 

.0170 

.143 

.3228 

28 

.014 

.012641 

.015625 

.0148 

.0162 

.0160 

.139 

.3462 

29 

.013 

.011257 

.0140625 

.0136 

.0150 

.0150 

.134 

.3700 

30 

.012 

.010025 

.0125 

.0124 

.0140 

.0140 

.127 

.3937 

31 

.010 

.008928 

.0109375 

.0116 

.0132 

.0130 

.120 

32 

.009 

.00795 

.01015625 

.0108 

.0128 

.0120 

.115 

33 

.008 

.00708 

.009375 

.0100 

.0118 

.0110 

.112 

34 

.007 

.006304 

.00859375 

.0092 

.0104 

.0100 

.110 

35 

.005 

.005614 

.0078125  ■ 

.0084 

.0095 

.0095 

.108 

36 

.004 

.005 

.00703125 

.0076 

.0090 

.0090 

.106 

37 

.004453 
.003965 
.003531 
.003144 

.006640625 
.00625. . 

.0068 
.0060 

.0085 
.0080 
.0075 
.0070 

.103 
.101 
.099 
.097 

38 

39 

40 

For  weights  per  square  foot,  thickness  given  in  fractional  and  decimal  part  of 
an  inch,  see  page  43. 
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DECIMALS  OF  A  FOOT  FOR  EACH  1-641H  OF 
AN   INCH 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Inch 

Inch 

Inches 

Inches 

Inches 

Inches 

Inches 

Inches 

Inches 

Inches 

Inches 

Inches 

.0000 

.0833 

.1667 

.2500 

.3333 

.4167 

.5000 

.5833 

.6667 

.7500 

.8333 

.9167 

A 

.0013 

.0846 

.1680 

.2513 

.3346 

.4180 

.5013 

.5846 

.6680 

.7513 

.8346 

.9180 

A 

.0026 

.0859 

.1693 

.2526 

.3359 

.4193 

.5026 

.5859 

.6693 

.7526 

.8359 

.9193 

A 

.0039 

.0872 

.1706 

.2539 

.3372 

.4206 

.5039 

.5872 

.6706 

.7539 

.8372 

.9206 

% 

.0052 

.0885 

.1719 

.2552 

.3385 

.4219 

.5052 

.5885 

.6719 

.7552 

.8385 

.9216 

A 

.0065 

.0898 

.1732 

.2565 

.3398 

.4232 

.5065 

.5898 

.6732 

.7565 

.8398 

.9232 

A 

.0078 

.0911 

.1745 

.2578 

.3411 

.4245 

.5078 

.5911 

.6745 

.7578 

.8411 

.9245 

A 

.0091 

.0924 

.1758 

.2591 

.3424 

.4258 

.5091 

.5924 

.6758 

.7591 

.8424 

.92-58 

K 

.0104 

0937 

.1771 

.2604 

.3437 

.4271 

.5104 

.5937 

.6771 

.7604 

.8437 

.9271 

A 

.0117 

.0951 

.1784 

.2617 

.3451 

.4284 

.5117 

.5951 

.6784 

.7617 

.8451 

.9284 

A 

.0130 

.0964 

.1797 

.2630 

.3464 

.4297 

.5130 

.5964 

.6797 

.7630 

.8464 

.9297 

ii 

.0143 

.0977 

.1810 

.2643 

.3477 

.4310 

.5143 

.5977 

.6810 

.7643 

.8477 

.9310 

% 

.0156 

.0990 

.1823 

.2656 

.349C 

.4323 

.5156 

.5990 

.6823 

.7656 

.8490 

.9323 

64 

.0169 

.1003 

.1836 

.2669 

.3503 

.4336 

.5169 

.6003 

.6836 

.7669 

.8503 

.9336 

A 

.0182 

.1016 

.1849 

.2682 

.3516 

.4349 

.5182 

.6016 

.6849 

.7682 

.8516 

.9349 

64 

.0195 

.1029 

.1862 

.2695 

.3529 

.4362 

.5195 

.6029 

.6862 

.7695 

.8529 

.9362 

H 

.0208 

.1042 

.1875 

.2708 

.3542 

.4375 

.5208 

.6042 

.6875 

.7708 

.8542 

.9375 

H 

.0221 

.1055 

.1888 

.2721 

.3555 

.4388 

.5221 

.6055 

.6888 

.7721 

.8555 

.9388 

T2 

.0234 

.1068 

.1901 

.2734 

.3568 

.4401 

.5234 

.6068 

.6901 

.7734 

.8568 

.9401 

1? 

.0247 

.1081 

.1914 

.2747 

.3581 

.4414 

.5247 

.6081 

.6914 

.7747 

.8581 

.9414 

5b 

.0260 

.1094 

.1927 

.2760 

.3594 

.4427 

.5260 

.6094 

.6927 

.7760 

.8594 

.9427 

H 

.0273 

.1107 

.1940 

.2773 

.3607 

.4440 

.5273 

.6107 

.6940 

.7773 

.8607 

.9440 

11 

y2 

.0286 

.1120 

.1953 

.27S6 

.3620 

.4453 

.5286 

.6120 

.6953 

.7786 

.8620 

.9453 

g"-t 

.0299 

.1133 

.1966 

.2799 

.3633 

.4466 

.5299 

.6133 

.6966 

.7799 

.8633 

.9466 

^8 

.0312 

.1146 

.1979 

.2812 

.3646 

.4479 

.5312 

.6146 

.6979 

.7812 

.8646 

.9479 

H 

.0326 

.1159 

.1992 

.2826 

.3659 

.4492 

.5326 

.6159 

.6992 

.7826 

.8659 

.9492 

M 

.0339 

.1172 

.2005 

.2839 

.3672 

.4505 

.5339 

.6172 

.7005 

.7839 

.8672 

.9505 

« 

.0352 

.1185 

.2018 

.2852 

.3685 

.4518 

.5352 

.6185 

.7018 

.7852 

.8685 

.9518 

k 

.0365 

.1198 

.2031 

.2865 

.3698 

.4531 

.5365 

.6198 

.7031 

.7865 

.8698 

.9531 

« 

.0378 

.1211 

.2044 

.2878 

.3711 

.4544 

.5378 

.6211 

.7044 

.7878 

.8711 

.9544 

H 

.0391 

.1224 

.2057 

.2891 

.3724 

.4557 

.5391 

.6224 

.7057 

.7891 

.8724 

.9557 

64 

.0404 

.1237 

.2070 

.2904 

3737 

.4570 

.5404 

.6237 

.7070 

.7904 

.8737 

.9570 

fc> 

.0417 

.1250 

.2083 

.2917 

.3750 

.4583 

.5417 

.6250 

.7083 

.7917 

.8750 

.9583 

33 
64 

.0430 

.1263 

.2096 

.2930 

.3763 

.4596 

.5430 

.6263 

.7096 

.7930 

.8763 

.9596 

ti 

.0443 

.1276 

.2109 

.2943 

.3776 

.4609 

.5443 

.6276 

.7109 

.7943 

.8776 

.9609 

« 

^0456 

.1289 

.2122 

.2956 

.3789 

.4622 

.5456 

.6289 

.7122 

.7956 

.8789 

.9622 

& 

.0469 

.1302 

.2135 

.2969 

.3802 

.4635 

.5469 

.6302 

.7135 

.7969 

.8802 

.9635 

37 
04 

.0482 

.1315 

.2148 

.2982 

.3815 

.4648 

.5482 

.6315 

.7148 

.7982 

.8815 

.9648 

tt 

.0495 

.1328 

.2161 

.2995 

.3828 

.4661 

.5495 

.6328 

.7161 

.7995 

.8828 

.9661 

ii 

.0508 

.1341 

.2174 

.3008 

.3841 

.4674 

.5508 

.6341 

.7174 

.8008 

.8841 

.9674 

K 

.0521 

.1354 

.2188 

.3021 

.3854 

.4688 

.5521 

.6354 

.7188 

.8021 

.8854 

.9688 

±i 

64 

.0534 

.1367 

.2201 

.3034 

.3867 

.4701 

.5534 

.6367 

.7201 

.8034 

.8867 

.9701 

8 

.0547 

.1380 

.2214 

.3047 

.3880 

.4714 

.5547 

.6380 

.7214 

.8047 

.8880 

.9714 

8 

.0560 

.1393 

.2227 

.3060 

.3893 

.4727 

.5560 

.6393 

.7227 

.8060 

.8893 

.9727 

% 

.0573 

.1406 

.2240 

.3073 

.3906 

.4740 

.5573 

.6406 

.7240 

.8073 

.8906 

.9740 

If 

.0586 

.1419 

.2253 

.3086 

.3919 

.4753 

.5586 

.6419 

.7253 

.8086 

.8919 

.9753 

H 

.0599 

.1432 

.2266 

.3099 

.3932 

.4766 

.5599 

.6432 

.7266 

.8099 

.8932 

.9766 

H 

.0612 

.1445 

.2279 

.3112 

.3945 

.4779 

.5612 

.6445 

.7279 

.8112 

.8945 

.9779 

3/4 

.0625 

.1458 

.2292 

.3125 

.3958 

.4792 

.5625 

.6458 

.7292 

.8125 

.8958 

.9793 

(Continued) 
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0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Inch 

Inch 

Inches 

Inches 

Inches 

Inches 

Inches 

Inches 

Inches 

Inches 

Inches 

Inches 

H 

.C638 

.1471 

.2305 

.3138 

.3971 

.4805 

.5638 

.6471 

.7305 

.8138 

.8971 

.9805 

If 

.0651 

.1484 

.2318 

.3151 

.3984 

.4818 

.5651 

.6484 

.7318 

.8151 

.8984 

.9818    | 

J! 

.0664 

.1497 

.2331 

.3164 

.3997 

.4831 

.5664 

.6497 

.7331 

.8164 

.8997 

.9831    ] 

% 

.0677 

.1510 

.2344 

.3177 

.4010 

.4844 

.5677 

.6510 

.7344 

.8177 

.9010 

.9844 

H 

.0690 

.1523 

.2357 

.3190 

.4023 

.4857 

.5690 

.6523 

.7357 

.8190 

.9023 

.0857    j 

\i 

.0703 

.1536 

.2370 

.3203 

.4C36 

.4870 

.5703 

.6536 

.7370 

.8203 

.9036 

.9870 

f>A 

.0716 

1549 

.2383 

.3216 

.4049 

.4883 

.5716 

.6549 

.7383 

.8216 

.9049 

.9883   j 

Vs 

.0729 

.1562 

.2396 

.3229 

.4062 

.4896 

.5729 

.6562 

.7396 

.8229 

.9062 

.9896  j 

H 

.0742 

.1576 

.2409 

.3242 

.4076 

.4909 

.5742 

.6576 

.7409 

.8242 

.9076 

.9909  1 

t' 

.0755 

.1589 

.2422 

.3255 

.4089 

.4922 

.5755 

.6589 

.7422 

.8255 

.9089 

.9922  I 

*t 

.0768 

.1602 

.2435 

.3268 

.4102 

.4935 

.5768 

.6602 

.7435 

.8268 

.9102 

.9935 

% 

.0781 

.1615 

.2448 

.3281 

.41io 

.49*8 

.5781 

.6615 

.7448 

.8281 

.9115 

.9948 

Si 

.0794 

.1628 

.2461 

.3294 

.4128 

.4961 

.5794 

.6628 

.7461 

.8294 

.9128 

.9961  1 

a 

.0807 

.1641 

.2474 

.3307 

.4141 

.4974 

.5807 

.6641 

.7474 

.8307 

.9141 

.9974  j 

SB 

.0820 

.1654 

.2487 

.3320 

.4154 

.4987 

.5820 

.6654 

.7487 

.8320 

.9154 

.9987  j 

1 

1.0000 

DECIMALS  OF  AN   INCH   FOR  EACH  1-64th 


32nds 

64ths 

Decimal 

fraction 

32nds 

64ths 

Decimal 

Fraction 

1 

.015625 

33 

.515625 

1 

2 

.03125 

17 

34 

.53125 

3 

.046875 

35 

.546875 

2 

4 

.0625 

& 

18 

36 

.5625 

%. 

5 

.078125 

37 

.578125 

3 

6 

.09375 

19 

38 

.59375 

7 

. 109375 

39 

. 609375 

4 

8 

.125 

Vs 

20 

40 

.625 

% 

9 

. 140625 

41 

. 640625 

5 

10 

. 15625 

21 

42 

.65625 

11 

.171875 

43 

.671875 

6 

12 

.1875 

%, 

22 

44 

.6875 

% 

13 

.203125 

45 

.703125 

7 

14 

.21875 

23 

46 

.71875 

15 

.234375 

47 

. 734375 

S 

16 

.25 

M 

24 

48 

.75 

H 

17 

.265625 

49 

.765625 

9 

18 

.28125 

25 

50 

.78125 

19 

.296875 

51 

.796875 

10 

20 

.3125 

% 

26 

52 

.8125 

% 

21 

.328125 

53 

.828125 

11 

22 

.34375 

27 

54 

.84375 

23 

.359375 

55 

. 859376 

12 

24 

.375 

Vs 

28 

56 

.875 

Vs 

25 

.390625 

57 

. 890625 

13 

26 

.40625 

29 

58 

.90625 

27 

.421875 

59 

.921875 

14 

28 

.4375 

Jfc 

30 

60 

.9375 

% 

29 

.453125 

61 

.953125 

15 

30 

.46875 

31 

62 

.96875 

31 

.4S4375 

63 

. 984375 

16 

32 

.5 

V* 

32 

64 

1. 

l 
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Diam. 

Circum. 

Area 

Diam. 

Circum. 

Area 

Diam. 

Circum. 

Area 

J, 

.04909 

.00019 

3% 

11.388 

10.321 

10% 

32 .987 

86.590 

.09818 

.00077 

z% 

11.585 

10.680 

105^ 

33.379 

88.664 

32 

A 

A 

X 
A 

.14726 

.00173 

3% 

11.781 

11 .045 

10% 

33.772 

90.763 

!l9635 

.00307 

3% 

11.977 

11.416 

10% 

34.165 

92 .886 

.29452 

.00690 

3% 

12.174 

11.793 

.39270 
.49087 

.01227 
.01917 

Old/ 
O/B 

12.370 

12.177 

11 

n% 

34.558 
34.950 

95 .033 
97 .205 

.58905 

.02761 

4 

12.566 

12.566 

n% 

35.343 

99.402 

.68722 

.03758 

4'A 

12.763 

12.962 

U% 

35.736 

101 .62 

iVs 

12.959 

13.364 

n% 

36.128 

103 .87 

.78540 

.04909 

4% 

13.155 

13 .772 

n% 

36.521 

106.14 

.88357 

.06213 

4% 

13.352 

14.186 

llfc 

36.914 

108 .43 

.98175 

.07670 

A%, 

13 .548 

14.607 

11% 

37.306 

110.75 

a 

1 .0799 

.09281 

Ws 

13.744 

15 .033 

% 

a 

1.1781 

.11045 

47A 

13.941 

15.466 

12 

37.699 

113.10 

1.2763 

.12962 

4% 

14.137 

15.904 

12% 

38.092 

115.47 

% 

1 .3744 

.15033 

4% 

14.334 

16.349 

12% 

38.485 

117.86 

13. 

1 .4726 

.17257 

m 

14.530 

16.800 

12% 

38 .877 

120.28 

4% 

14.726 

17.257 

12% 

39.270 

122.72 

% 

1.5708 

.19635 

4%. 

14 .923 

17.721 

125/8 

39 .663 

125.19 

a 

1 .6690 

.22166 

15.119 

18.190 

12% 

40 .055 

127.68 

% 

1.7671 

.24850 

4% 

15.315 

18.665 

12% 

40.448 

130.19 

it 

1.8653 

.27688 

4% 

15.512 

19.147 

** 

1.9635 

.30680 

13 

40.841 

132.73 

.    ft 

2.0617 

.33824 

5 

15.708 

19 .635 

13% 

41 .233 

135.30 

H 

2.1598 

.37122 

5^ 

15.904 

20.129 

13% 

41.626 

137.89 

ft 

2.2580 

.40574 

f>A 

16.101 

20.629 

13% 

42 .019 

140.50 

5% 

16.297 

21.135 

13% 

42.412 

143.14 

H 

2.3562 

.44179 

5% 

16.493 

21 .648 

n% 

42 .804 

145.80 

2.4544 

.47937 

5% 

16.690 

22.166 

13% 

43.197 

148.49 

1 

2.5525 

.51849 

5% 

16.886 

22.691 

13% 

43.590 

151.20 

ft 

2.6507 

.55914 

57A 

17.082 

23.221 

% 

2.7489 

.60132 

5% 

17.279 

23.758 

14 

43 .982 

153.94 

ft 

2.8471 

.64504 

5% 

17.475 

24.301 

14% 

44.375 

156.70 

if 

2 .9452 

.69029 

5% 

17.671 

24.850 

14% 

44.768 

159.48 

ft 

3 .0434 

.73708 

5% 

17.686 

25 .406 

14** 

45.160 

162.30 

5% 

18.064 

25.967 

14% 

45 .553 

165.13 

l 

3.1416 

.7854 

5% 

18.261 

26 .535 

14** 

45 .946 

167.99 

1% 

3.3379 

.8866 

5Vs 

18.457 

27.109 

14% 

46.338 

170.87 

i% 

3.5343 

.9940 

5% 

18.653 

27.688 

14% 

46.731 

173.78 

i% 

3.7306 

1.1075 

1% 

3 .9270 

1 .2272 

6 

18.850 

28.274 

15 

47.124 

176.71 

i% 

4.1233 

1 .3530 

VA 

19.242 

29.465 

15%8 

47.517 

179.67 

1% 

4.3197 

1 .4849 

6% 

19.635 

30.680 

15% 

47.909 

182.65 

•  1J6 

4.5160 

1.6230 

6% 

20.028 

31.919 

15% 

48.302 

185.66 

l% 

4.7124 

1.7671 

e% 

20.420 

33.183 

15% 

48.695 

188.69 

l% 

4.9087 

1.9175 

m 

20.813 

34.472 

15% 

49 .087 

191.75 

1% 

5.1051 

2.0739 

6% 

21.206 

35.785 

15% 

49.480 

194.83 

1% 

5.3014 

2.2365 

6% 

21 .598 

37.122 

15% 

49.873 

197.93 

1% 

5 .4978 

2 .4053 

1% 

5 .6941 

2.5802 

7 

21 .991 

38.485 

16 

50.265 

201 .06 

i% 

5.8905 

2.7612 

m 

22.384 

39.871 

16% 

50.658 

204.22 

m 

6.0868 

2 .9483 

7% 

22.776 

41 .282 

16% 

51.051 

207.39 

m 

23.169 

42.718 

16% 

51 .444 

210.60 

2 

6.2832 

3.1416 

7% 

23.562 

44.179 

16% 

51.836 

213.82 

2% 

6.4795 

3.3410 

m 

23 .955 

45.664 

16** 

52 .229 

217.08 

1       2^ 

6.6759 

3 .5466 

7% 

24.347 

47.173 

16% 

52.622 

220.35 

2% 

6.8722 

3 .7583 

7% 

24.740 

48.707 

16% 

53.014 

223.65 

1       2% 

2% 

7 .0686 

3.9761 

7  .2649 

4.2000 

8 

25.133 

50.265 

17 

53.407 

226.98 

2% 

7 .4613 

4.4301 

8% 

25.525 

51 .849 

17% 

53.800 

230.33 

2K 

7 .6576 

4.6664 

m 

25.918 

53.456 

17% 

54.192 

233.71 

2% 

7.8540 

4.9087 

m 

26.311 

55 .088 

17% 

54.585 

237.10 

i           2?£ 

8.0503 

5.1572 

m 

26.704 

56.745 

17% 

54 .978 

240.53 

25/g 

8.2467 

5.4119 

m 

27.09fi 

58.426 

17% 

55.371 

243 .98 

2% 

8 .4430 

5.6727 

8% 

27 .489 

60.132 

17% 

55 .763 

247 .45 

2% 

8.6394 

5.9396 

8% 

27.882 

61 .862 

17% 

56.156 

250.95 

'i           2% 

8.8357 

6.2126 

2% 

9.0321 

6.4918 

9 

28.274 

63.617 

18 

56.549 

254.47 

2% 

9.2284 

6.7771 

9% 

28.667 

65.397 

18% 

56.941 

258 .02 

9% 

29.060 

67.201 

18% 

57 .334 

261 .59 

3 

9 .4248 

7.0686 

9% 

29 .452 

69.029 

18% 

57.727 

265.18 

3^ 

9.6211 

7 .3662 

9% 

29 .845 

70.882 

18% 

58.119 

268 .80 

3^ 

9.8175 

7 .6699 

9% 

30.238 

72.760 

18% 

58.512 

272 .45 

,    '       3^ 

10.014 

7.9798 

m 

30.631 

74.662 

18% 

58.905 

276.12 

li   :        3% 

10.210 

8.2958 

9% 

31 .023 

76.589 

18% 

59 .298 

279.81 

3% 

10.407 

8.6179 

3% 

10.603 

8 .9462 

10 

31.416 

78.540 

19 

59.690 

283 .53 

3^ 

10.799 

9 .2806 

10% 

31.809 

80.516 

19% 

60.083 

287.27 

3% 

10.996 

9.6211 

10% 

32.201 

82.516 

19% 

60.476 

291 .04 

3% 

11.192 

1  9.9678 

10% 

32.594 

84 .541 

19% 

60.868 

294.83 
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Diam. 

Circum. 

Area 

Diam. 

Circum. 

Area 

Diam. 

Circum. 

Area 

19J/2 

61.261 

298.65 

28% 

89.535 

637.94 

37% 

117.810 

1104.5 

195-a 

61.654 

302.49 

25% 

89.928 

643.55 

37% 

118.202 

1111.8 

19% 

62 .046 

306.35 

28% 

90.321 

649.18 

37% 

118.596 

1119  2 

19% 

62.439 

310.24 

28% 

90.713 

654.84 

37% 

118.988 

U26.7 

20 

62.832 

314.16 

29 

91.106 

660.52 

38 

119.381 

1134.1 

20% 

63.225 

318.10 

29% 

91.499 

666.23 

38% 

119.773 

1141.0 

20% 

63.617 

322.06 

29% 

91.892 

671 .96 

38% 

120. 1C6 

1149.1 

20% 

64.010 

326.05 

29% 

92 .284 

677.71 

38% 

120.559 

1150.6 

20% 

64.403 

330.06 

29% 

92.677 

683.49 

38% 

120.951 

1164  2 

20% 

64.795 

334.10 

29% 

93  .070 

689.30 

385^ 

121.344 

1171  7 

20% 

65.188 

338.16 

29% 

93 .462 

695.13 

38% 

121.737 

1179  3 

20% 

65.581 

342.25 

29% 

93 .855 

700.98 

38% 

122.129 

1186.9 

21 

65.973 

346.36 

30 

94.248 

706.86 

39 

122.522 

1194.6 

21% 

66.366 

350.50 

30^ 

94.640 

712.70 

39% 

122.915 

1202.3 

21% 

66.759 

354.66 

30% 

95 .033 

718.69 

39% 

123.308 

1210.0 

21% 

67.152 

358.84 

30% 

95.426 

724.64 

39% 

123  .700 

1217.7 

21% 

67.544 

363 .05 

30% 

95.819 

730.62 

39% 

124.093 

1225.4 

2f% 

67.937 

367.28 

30^8 

96.211 

736.62 

39% 

124.486 

1233.2 

68.330 

371.54 

30% 

96.604 

742.64 

39% 

124.878 

1241.0 

21% 

68.722 

375.83 

30% 

96.997 

748.69 

39% 

125.271 

1248.8 

22 

69.115 

380.13 

31 

97.389 

754.77 

40 

125.664 

1256.6 

22% 

69 .508 

384.46 

31% 

97.782 

760.87 

40% 

126.056 

1264.5 

22% 

69 .900 

388.82 

31% 

98.175 

766.99 

40% 

126.449 

1272.4 

22% 

70.293 

393.20 

31% 

98.567 

773.14 

40% 

126.842 

1280.3 

22% 

70.686 

397.61 

31% 

98.960 

779.31 

ioy2 

127.235 

1288.2 

22% 

71 .079 

402 .04 

31% 

99.353 

785.51 

40% 

127.627 

1296.2 

22% 

71.471 

406.49 

31% 

99.746 

791.73 

40% 

128.020 

1304.2 

22% 

71.864 

410.97 

31% 

100.138 

797.98 

40% 

128.413 

1312.2 

23 

72.257 

415.48 

32 

100.531 

804.25 

41 

128.805 

1320.3 

23% 

72.649 

420.00 

32% 

100.924 

810.54 

41% 

129.198 

1328.3 

23% 

73.042 

424.56 

32% 

101.316 

816.86 

41% 

129.591 

1336.4 

23% 

73.435 

429.13 

32% 

101.709 

823.21 

41% 

129.983 

1344.5 

23V2 

73.827 

433.74 

32% 

102.102 

829.58 

41% 

130.376 

1352.7 

23% 

74.220 

438 .36 

32% 

102.494 

835.97 

41% 

130.769 

1360.8 

23^ 

74.613 

443  .01 

32% 

102.887 

842.39 

41% 

131.161 

1369.0 

23% 

75.006 

447.69 

32% 

103.280 

848.83 

41% 

131.554 

1377.2 

24 

75.398 

452 .39 

33 

103.673 

855.30 

42 

131.947 

1385.4 

24% 

75.791 

457.11 

33% 

104.065 

861.79 

42J/s 

132 .340 

1393.7 

24% 
24% 

76.184 

461 .86 

33% 

104.458 

868.31 

42% 

132.732 

1402.0 

76.576 

466.64 

33% 

104.851 

874.85 

42% 

133.125 

1410.3 

24% 

76.969 

471 .44 

33% 

105.243 

881.41 

42% 

133.518 

1418.6 

24^ 

77.362 

476.26 

33% 

105.636 

888.00 

42% 

133.910 

1427.0 

24% 

77.754 

481.11 

33% 

106.029 

894.62 

42% 

134.303 

1435.4 

24% 

78.147 

485.98 

33% 

106.421 

901.26 

42% 

134.696 

1443.8 

25 

78.540 

490.87 

34 

106.814 

907 .92 

43 

135.088 

1452 .2 

25% 

78.933 

495 .79 

34% 

107.207 

914.61 

43% 

135.481 

1460.7 

25% 

79.325 

500.74 

34% 

107.600 

921.32 

43% 

135.874 

1469 . 1 

25% 

79.718 

505.71 

34% 

107.992 

928.06 

43% 

136.267 

1477.6 

25% 

80.111 

510.71 

34% 

108.385 

934.82 

43% 

136.659 

1486.2 

25% 

80.503 

515.72 

34% 

108.778 

941.61 

43% 

137.052 

1494.7 

25% 

80.896 

520.77 

34% 

109.170 

948.42 

43% 

137.445 

1503.3 

25% 

81.289 

525 .84 

34% 

109 .563 

955.25 

43% 

137.837 

1511.9 

26 

81.681 

530.93 

35 

109.956 

962.11 

44 

138.230 

1520.5 

26% 

82.074 

536 .05 

35% 

110.348 

969.00     ' 

44% 

138.623 

1529.2 

26% 

82 .467 

541.19 

35% 

110.741 

975.91 

44% 

139.015 

1537.9 

26% 

82.860 

546.35 

35% 

111.134 

982.84 

44% 

139.408 

1546.6 

26% 

83.252 

551.55 

35% 

111.527 

989.80 

uy2 

139.801 

1555.3 

26% 

83.645 

556.76 

35% 

111.919 

996.87 

44% 

140.194 

1564.0 

26% 

84.038 

562 .00 

35% 

112.312 

1003.8 

44% 

140.586 

1572.8 

26% 

84.430 

567.27 

35% 

112.705 

1010.8 

44% 

140.979 

1581.6 

27 

84.823 

572.56 

36 

113.097 

1017.9 

45 

141.372 

1590 .4 

27% 

85.216 

577.87 

36% 

113.490 

1025.0 

45% 

141.764 

1599.3 

27% 

85 .608 

583.21 

36% 

113.883 

1032.1 

45% 

142.157 

1608.2 

27% 

86.001 

588.57 

36% 

114.275 

1039 .2 

45% 

142 .550 

1617.0 

27% 

86.394 

593.96 

36% 

114.668 

1046 .3 

45% 

142.942 

1626.0 

27% 

86.786 

599 .37 

36% 

115.061 

1053.5 

45^ 

143 .335 

1634.9 

27% 

87.179 

604.81 

36% 

115.454 

1060.7 

45% 

143.728 

1643.9 

27% 

87.572 

610.27 

36% 

115.846 

1068.0 

45% 

144.121 

1652 .9 

28 

87.965 

615.75 

37 

116.239 

1075 .2 

46 

144.513 

1661 .9 

28% 

88.357 

621.26 

37% 

116.632 

1082.5 

46% 

144.906 

1670.9 

28% 

88.750 

626.80 

37% 

117.024 

1089.8 

46% 

145.299 

1680.0 

28% 

89.143 

632.36 

37% 

117.417 

1097.1 

46% 

145.691 

1689.1 
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Diam. 

Circum. 

Area 

Diam. 

Circum. 

Area 

Diam. 

Circum. 

Area 

46  % 

146.084 

1698.2 

55% 

174.358 

2419.2 

64% 

202.633 

3267 .5 

46% 

146.477 

1707.4 

55% 

174.751 

2430.1 

64% 

203  .025 

3280.1 

46% 

146.869 

1716.5 

55% 

175.144 

2441.1 

64% 

203.418 

3292.8 

46% 

147.262 

1725.7 

55% 

175.536 

2452.0 

64% 

203.811 

3305.6 

47 

147.655 

1734.9 

56 

175.929 

2463 .0 

65 

204.204 

3318.3 

47% 

148.048 

1744.2 

56% 

176.322 

2474.0 

65% 

204.596 

3331.1 

47% 

148.440 

1753.5 

56% 

176.715 

2485 .0 

65% 

204.989 

3343.9 

47% 

148.833 

1762.7 

56% 

177.107 

2496.1 

65% 

205 .382 

3356.7 

47% 

149.226 

1772.1 

56% 

177 .500 

2507.2 

65% 

205.774 

3369.6 

47% 

149.618 

1781.4 

56% 

177.893 

2518.3 

65% 

206.167 

3382.4 

47% 

150.011 

1790.8 

56% 

178.285 

2529.4 

65% 

206.560 

3395.3 

47% 

150.404 

1800.1 

56% 

178.678 

2540.6 

65% 

206 .952 

3408 .2 

48 

150.796 

1809.6 

57 

179 .071 

2551.8 

66 

207.345 

3421.2 

48% 

151.189 

1819.0 

57% 

179.463 

2563.0 

66% 

207.738 

3434.2 

48% 

151.582 

1828.5 

57% 

179 .856 

2574.2 

66% 

208.131 

3447.2 

48% 

151.975 

1837.9 

57% 

180.249 

2585 .4 

66% 

208.523 

3460.2 

48% 

152.367 

1847  .5 

57% 

180.642 

2596.7 

66% 

208.916 

3473.2 

48% 

152.760 

1857 .0 

57% 

181.034 

2608.0 

66% 

209 .309 

3486.3 

48% 

153.153 

1866.5 

57% 

181 .427 

2619.4 

66% 

209.701 

3499 .4 

48% 

153.545 

1876.1 

57% 

181.820 

2630.7 

66% 

210.094 

3512.5 

49 

153.938 

1885.7 

58 

182.212 

2642.1 

67 

210.487 

3525.7 

49% 

154.331 

1895.4 

58% 

182.605 

2653.5 

67% 

210.879 

3538.8 

49% 

154.723 

1905 .0 

58% 

182.998 

2664.9 

67% 

211.272 

3552.0 

49% 

155.116 

1914.7 

58% 

183.390 

2676.4 

67% 

211.665 

3565.2 

49% 

155 .509 

1924.4 

58%' 

183 .783 

2687.8 

67% 

212.058 

3578.5 

49% 

155.902 

1934.2 

58% 

184.176 

2699.3 

67% 

212.450 

3591.7 

49% 

156 .294 

1943 .9 

58% 

184.569 

2710.9 

67% 

212.843 

3605.0 

49% 

156.687 

1953 .7 

58% 

184.961 

2722.4 

67% 

213.236 

3618.3 

50 

157.080 

1963.5 

59 

185.354 

2734.0 

68 

213.628 

3631.7 

50% 

157 .472 

1973  .3 

59% 

185.747 

2745.6 

68% 

214.021 

3645.0 

50% 

157.865 

1983.2 

59% 

186.139 

2757.2 

68% 

214.414 

3658.4 

50% 

158.258 

1993.1 

59% 

186.532 

2768 .8 

68% 

214.806 

3671 .8 

50% 

158.650 

2003.0 

59% 

186.925 

2780.5 

68% 

215.199 

3685.3 

50% 

159.043 

2012.9 

59% 

187.317 

2792 .2 

68% 

215.592 

3698.7 

50% 

159 .436 

2022.8 

59% 

187.710 

2803 .9 

68% 

215.984 

3712.2 

50% 

159.829 

2032.8 

59% 

188.103 

2815.7 

68% 

216.377 

3725.7 

51 

160.221 

2042.8 

60 

188.496 

2827.4 

69 

216.770 

3739.3 

51% 

160.614 

2052.8 

60% 

188 .888 

2839.2 

69% 

217.163 

3752.8 

51% 

161 .007 

2062.9 

60}4 

189.281 

2851.0 

69% 

217.555 

3766.4 

51% 

161 .399 

2073  .0 

60% 

189.674 

2862.9 

693% 

217.948 

3780.0 

51% 

161 .792 

2083.1 

60% 

190.006 

2874.8 

69% 

218.341 

3793.7 

51% 

162.185 

2093.2 

60% 

190.459 

2886.6 

69% 

218.733 

3807.3 

51% 

162.577 

2103.3 

60% 

190.852 

2898.6 

69% 

219.126 

3821.0 

51% 

162.970 

2113.5 

60% 

191.244 

2910.5 

69% 

219.519 

3834.7 

5? 

163.363 

2123.7 

61 

191 .637 

2922 .5 

70 

219.911 

3848.5 

52% 

163.756 

2133.9 

61% 

192.030 

2934.5 

70% 

220.304 

3862.2 

52% 

164.148 

2144.2 

61% 

192 .423 

2946.5 

70% 

220.697 

3876.0 

52% 

164.541 

2154.5 

61% 

192.815 

2958.5 

70% 

221 .090 

3889 .8 

52% 

164.934 

2164.8 

61% 

193.208 

2970.6 

70% 

221 .482 

3903.6 

52% 

165.326 

2175.1 

61% 

193.601 

2982 .7 

70% 

221 .875 

3917.5 

52% 

165.719 

2185.4 

61% 

193.993 

2994.8 

70% 

222.268 

3931.4 

52% 

166.112 

2195.8 

61% 

194.386 

3006.9 

70% 

222.660 

3945 .3 

53 

166.504 

2206.2 

62 

194.779 

3019.1 

71 

223 .053 

3959.2 

53% 

166.897 

2216.6 

62% 

195.171 

2031.3 

71% 

223 .446 

3973.1 

53% 

167.290 

2227.0 

62% 

195 .564 

3043 .5 

71% 

223.838 

3987.1 

53% 

167.683 

2237.5 

62% 

195.957 

3055.7 

71% 

224.231 

4001.1 

53% 

168.075 

2248 .0 

62% 

196.350 

3068.0 

71% 

224.624 

4015.2 

53% 

168.468 

2258.5 

62% 

195.742 

3080.3 

71% 

225.017 

4029.2 

53% 

168.861 

2269.1 

62% 

197.135 

3092.6 

71% 

225  .409 

4043.3 

53% 

169.253 

2279.6 

62% 

197.528 

3104.9 

71% 

225 .802 

4057 .4 

54 
54^% 

169.646 

2290.2 

63 

197 .920 

3117.2 

72 

226.195 

4071 .5 

170.039 

2300.8 

63% 

198.313 

3129.6 

72% 

226 .587 

4085.7 

54% 

170.431 

2311.5 

63% 

198.706 

3142.0 

72% 

226 .980 

4099 .8 

54% 

170.824 

2322.1 

63% 

199.098 

3154.5 

72% 

227.373 

4114.0 

54% 

171.217 

2332.8 

63% 

199.491 

3166.9 

72% 

227.765 

4128.2 

54% 

171.609 

2343 .5 

63% 

199.884 

3179.4 

72% 

228.158 

4142.5 

54% 

172 .002 

2354.3 

63% 

200.277 

3191.9 

72% 

228.551 

4156.8 

54% 

172.395 

2365 .0 

63% 

200.669 

3204.4 

72% 

228.944 

4171.1 

55 

172.788 

2375 .8 

64 

201 .062 

3217.0 

73 

229.336 

4185.4 

55% 

173.180 

2386.6 

64% 

201 .455 

3229.6 

73% 

229.729 

4199.7 

55% 

173.573 

2397.5 

64% 

201.847 

3242.2 

73% 

230.122 

4214  .^ 

55% 

173 .966 

2408 .3 

1  64% 

202.240 

3254.8 

73% 

230.514 

4228.5 
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Diam. 

Circum. 

Area 

Diam. 

Circum. 

Area 

Diam. 

Circum. 

Area 

73% 

230.907 

4242.9 

823/6 

258.789 

5329.4 

91% 

286.670 

6539.7 

73% 

231.300 

4257.4 

82% 

259.181 

5345.6 

91% 

287.063 

6575.6 

73% 

231.692 

4271 .8 

82% 

259.574 

5361.8 

91% 

287 .456 

6575.5 

73% 

232.085 

4286 .3 

8254 

259 .967 

5378.1 

91% 

287.848 

6593.5 

82% 

260.359 

5394.3 

91% 

288.241 

6611.5 

74 

232 .478 

4300.8 

91% 

288.634 

6629.6 

74% 

232. S71 

4315.4 

83 

260.752 

5410.6 

74% 

233.263 

4329.9 

83.1/6 

261.145 

5426.9 

92 

289.027 

6647.6 

74% 

233.656 

4344.5 

83% 

261 .538 

5443  .3 

92% 

289 .419 

6665.7 

74% 

234.049 

4359.2 

83% 

261 .930 

5459.6 

92% 

289.812 

6683.8 

74% 

234.441 

4373.8 

83% 

262.323 

5476.0 

92% 

290.205 

6701.9 

74% 

234.834 

4388.5 

83% 

262.716 

5492  .4 

92% 

290.597 

6720.1 

74% 

235.227 

4403.1 

8354 

263.108 

5508.8 

92% 

290.990 

6738.2 

83% 

263 .501 

5525 .3 

92% 

291 .383 

6756 .4 

75 

235.619 

4417.9 

92% 

291.775 

6774.7 

75M 

236.012 

4432.6 

84 

263 .894 

5541.8 

75% 

236.405 

4447 .4 

84% 

264.286 

5558.3 

93 

292.168 

6792.9 

75% 

233.798 

4462.2 

8434 

264.679 

5574.8 

93% 

292.561 

6811.2 

75% 

237.190 

4477 .0 

84% 

265.072 

5591 .4 

93% 

292.954 

6829.5 

75% 

237.583 

4491 .8 

84% 

265.465 

5607  .9 

93% 

293 .346 

6847.8 

75% 

237.976 

4506 .7 

84% 

265.857 

5624.5 

93% 

293 .739 

6866.1 

75% 

238.368 

4521.5 

84% 

266.250 

5641 .2 

93% 

294.132 

6884.5 

84% 

266.643 

5657.8 

93% 

294.524 

6902.9 

76 

238.781 

4536 .5 

93% 

294.917 

6921 .3 

76% 

239.154 

4551 .4 

85 

267 .035 

5674.5 

76% 

239.546 

4506.4 

85% 

267  .428 

5691.2 

94 

295.310 

6939 .8 

76% 

239  .939 

4581 .3 

85% 

267  .821 

5707.9 

94% 

295.702 

6958.2 

76% 

240.332 

4596 .3 

85% 

268.213 

5724.7 

94% 

296 .095 

6976.7 

76% 

240.725 

4611.4 

85% 

268.606 

5741 .5 

94% 

296 .488 

6995.3 

76J4 

241.117 

4626 .4 

85% 

268.999 

5758.3 

94% 

296.881 

7013.8 

76% 

241.510 

4641 .5 

85% 

269.392 

5775.1 

95% 

297.273 

7032.4 

85% 

269.784 

5791.9 

94% 

297.666 

7051.0 

77 

241.903 

4656 .6 

94% 

298 .059 

7069.6 

77% 

242.295 

4671.8 

86 

270.177 

5808.8 

77  % 

242.688 

4686.9 

86% 

270.570 

5825.7 

95 

298.451 

7088.2 

77% 

243 .081 

4702.1 

86% 

270.962 

5842.6 

95% 

298 .844 

7106.9 

77% 

243 .473 

4717.3 

86% 

271.355 

5859 .6 

95% 

299.237 

7125.6 

77% 

243.866 

4732.5 

86% 

271 .748 

5876.5 

95% 

299.629 

7144.3 

77% 

244 .259 

4747 .8 

86% 

272.140 

5893.5 

95% 

300.022 

7163.0 

77% 

244.652 

4763.1 

86% 

272.533 

5910.6 

95% 

300 .415 

7181.8 

86% 

272 .926 

5927.6 

94% 

300.807 

7200.6 

78 

245 .044 

4778.4 

95% 

301.200 

7219.4 

78% 
78% 

245 .437 

4793.7 

87 

273.319 

5944 .7 

245  .830 

4809 .0 

87% 

273.711 

5961.8 

96 

301 .593 

7238.2 

78% 
78% 
78% 
78% 

246 .222 

4824.4 

87% 

274.104 

5978.9 

96% 

301 .986 

7257.1 

246.615 

4839.8 

87% 

274.497 

5996 .0 

96% 

302.378 

7276.0 

247 .008 

4855.2 

87% 

274.889 

6013.2 

96% 

302.771 

7294.9 

247 .400 

4870.7 

87% 

275.282 

6030.4 

96% 

303.164 

7313.8 

247.793 

4886.2 

87% 

275.675 

6047  .6 

96% 

303 .556 

7332.8 

87% 

276.067 

6064.9 

96% 

303.949 

7351 .8 

79 

248.186 

4901 .7 

96% 

304.342 

7370.8 

79% 
79% 
793/3 
79% 
79% 
79?4 
79% 

248.579 
248 .971 
249.364 
249 .757 
250.149 
250.542 

4917.2 
4932 .7 
4948.3 
4963 .9 
4979 .5 
4995 .2 

88 

88% 

88% 

88% 

88% 

88% 

276.460 
276.853 
277  .246 
277.638 
278.031 
278.424 

6082.1 
6099 .4 
6116.7 
6134.1 
6151.4 
6168.8 

97 

97% 

97% 

97% 

97% 

304.734 
305.127 
305.520 
305  .913 
306 .305 

7389.8 
7408.9 
7428 .0 
7447.1 
7466.2 

250^935 

5010.9 

88% 
88% 

278.816 
279.209 

6186.2 
6203.7 

97% 
97% 

306.698 
307 .091 

7485.3 
7504.5 

80 

251.327 

5026.5 

97% 

307 .483 

7523.7 

80Vg 

80% 
80H 
80% 
80% 
80% 
80% 

81 

251 .720 
252.113 
252.506 
252 .898 
253.291 
253.684 
254.076 

254.469 

5042 .3 
5058 .0 
5073 .8 
5089  .6 
5105.4 
5121.2 
5137.1 

5153.0 

89 

89% 
89% 
89% 
89% 
89% 
89% 
89% 

279.602 
279.994 
280.387 
280.780 
281.173 
281 .565 
281.958 
282.351 

6221.1 

6238 .6 
6256.1 

6273 .7 
6291.2 
6308.8 
6326.4 
6344.1 

98 

98% 
98% 
98% 
98% 
97% 
98% 
98% 

307.876 
308.269 
308.661 
309 .054 
309 .447 
309.840 
310.232 
310.625 

7543.0 
7562 .2 
7581.5 
7600.8 
7620.1 
7639.5 
7658 .9 
7678.3 

81% 
81% 
81% 
81% 
81^g 
81% 
813>g 

82 

82% 

82% 

254.862 
255 .254 
255 .647 
256 .040 
256.433 
256.825 
257.218 

257.611 
258 .003 
258.396 

5168.9 
5184.9 
5200-8 
5216.8 
5232.8 
5248 .9 
5264.9 

5281 .0 
5297.1 
5313.3 

90 

90% 
90% 
90% 
90% 
90% 
90% 
90% 

91 
91% 

282.743 
283.136 
283.529 
283.921 
284.314 
284.707 
285.100 
285.492 

285.885 
286.278 

6361.7 
6379 .4 
6397.1 
6414.9 
6432 .6 
6450 .4 
6468.2 
6486.0 

6503 .9 
6521.8 

99 

99% 
99% 
99% 
99% 
99% 
99?4 
99% 

100 

311.018 
311.410 
311,803 
312.196 
312.588 
312.981 
313.374 
313.767 

314.159 

7697.7 
7717.1 
7736.6 
7756.1 
7775.6 
7795.2 
7814 .8 
7834  4 

7854.0 

STEEL     FOR     IMMEDIATE     SHIPMENT 


109 


OOOOOcO        -*(NOO        *-H  N.  CO  OS        OS  OS  OS  00        00  00  00  N.        £;  CO  CO 

CO-rHNH         OfflOOiO         CO  CD  GO  WD         OS  CO  f>-  t-H         lO  05  h- »0         2?^?" 


HNOOO         t-HcO-"*I>- 


0  CO         kfDWD^CO         JO-Ot^ 


CD  C»        CO  Tt<  t-h  oO 


.WH         O  OS  t 

HiHOO  ICr-lOO 

d  oo  cm       r-  cxi  co 


S        t^J-H^HTH        ^^MC^        COTflWDWD        COI>COO        T-HCOr* 


J  COt-H        CO  WD  CM  t>» 


^OOlO       i-tt*-^0        cocmwdn- 


CO    CO  WD  WD  ■<*< 


H03    TjH  OS  -^  OO 


CS  CO  OO  OO  __ 

SffiHM         WD^OOcM         COO^N         |>- CO  CO  WD         "5  ^H  CO  CM         ^  O  & 

t-iwdnoo      osp-i^       coo^co       oswdt-jn-      COCSJ-.CO       wd  n  oo 


t-Ht-Ht-H  Hrt  CM 


co^^       wdwdnqo      os  o  i— i 


a  CO  CO  CO         ^'kOiOO         N-  OS  O  CM         CO  WN 

dooo      oooo      oot-hj-h      *z3:r?:r! 


lO -^  "^  CM         i— I  O  OS  oo         WD  CM  OS  cO 

t—ooo»— t       eoiocDco       mooc K 

r-J         rlrtHH         CMCMC 


O  CD  o      oooo      ooo 


-Cf  T}i  JtO  CO         JC--  00  OS 


t*  CO  coo 
OS  GO  GO  OO 

HQHCO 

NiOCOO 

CO  Tti  WD 


i>-  r>. n-  to       icio-*-* 


OS  t*  CO  CM         OOCOOtH        O  WD  C 


IrHOJGO         t-  WD  C 


•^rlO  OWDOSC 


NH1CO         OS  CS  GO  OO 


WD  CO  t-  OO         OH( 


HHHt-I         rH  (M  CM  CM 


WD  CO  O         I>-  "•#  t-H 
CO  "ct<  WD         WD  CO  i>- 


CO  QOCO  -HH 
00  CO  CM  t-H 


th  cs  ncm 
O  oor-  wd 

CO  WD  CO  ^ 
■*#  •*&  WD  CD 


n-coooco 

(NONiO 

O^DHN 

t-00O5O 


(MO00N 
OS  CO  coo 
th  CO  O  WD 
CM  00  WD  t-H 
CO  WD  QOr-H 


OS  CO  CM  t-H  OWN 

JN- t$h  £- O  CO  WD  OO 

CO  COt-H  n-  cm  n  cm 

CM  CM  CO  CO  -^  Tt*  WD 


10Mt)I 
•  CO  COO 
S  COO  N 
DOOCM  WD 
i-i  CM  CM 


O  tH        00  cm  CO  O        OOOO  Os  O  OS  OS  OS  OS  OS 

CM  CO         OWDOSC         O  CD  CM  CO  COOHCO  WD  N  OS 

NO         ■«*NO'^         CO  t-H  WD  CO  CMCOCOO  N-  >*  t-H 

CD -^         t-H  OO  CD  CO         i— I  O  CO  CD  WCOON  COON 

CO  ^         WDWDCON         OS  i— I  CM  Tt*  CO  OO  CM  WD  OS  CO  CD 

rHrHri  t-H  t-H  CM  CM  CM  CO  CO 


-T-H  "tf  OOiHI 


SOO       oooo 


-i  CM  CM  CM        eoco-^^H        WDWDC 


Hr-IH         i—l  CM  CM  CM         CO  CO  ^  "^         WD  N  OO  OS         O  v*  *-cH  < 


3000  OOt-h 
_  -  WDO  WD  O  WDO 
iON^tJI         00  i-1  WD 


<   j-,   ,_<   r-t  H(NC 


■•^OOCMWD         OSCMCOCO         O  OO  WD  CM         O  CO  CD  -tf 


r-i  T-l        t-h  t-h  t-h  CM        CM  CO  CO  CO        "-cflWDCON        00  OS  t-h  c 


tJiowdos 
O  CM  CM  CM 

WD  WDO)  WD 


CONHCB  CO  CD  tH  CM  CO  CO  CO  r* 

CO  CO  "^  ^  CO  CD  N  00  O  CM  ^  CD 

OWDOO  OOOO  CO  r-i  CD  r-i 

CM  CO  WD  GO  rHTliNO  N  id  (N  O 

HHrHrl  CM  CM  CM  CO  CO  TH  WD  CO 


O  ■«*  OO         CM  CO  r 


UD  WD  CO  N. 

3-^00 

3  CM  CM 

CON 


JiOQcO         t-H  CO  t-h  rH         CM  CM  CM  C 
(NOO         CM  CO  WD  CO         t-H--'* 


N-  WD  CO  O 


tHWDCDOO         OOHCO         COCOOCO         OOtJIOcO         t— II 
i-lrHH  T-Ht-HCMCM  (NCO^'*  WD  t 


OO  WD  O  WD         O  WD  O 

t-h  N-  OS  O         CM  CO  WD 
DO  CO         t-H  CD  t-h 


COOCOCM  OOrSlOcM 

-cf<  CO  t—  CM  CD  t-H  CD  WD 

1    nCNlOO  NCD-HHtH 

*<tf  WD  WD  ONOOO 


H  CD  00  t-H         th  t-H  T-H  t-H         t-H  T-t  CM  CM         CM  CO  CO 
H  CO  CM  CM         WDOOt-h-HS         NOCOCM         COrHO 


OO  OO  WD  CO         O  CO  1 


«D  OS  WD  t-H 


I  t-H  OOONlO 


WDOWDO         O0  CO  CO  t-H 


J  CD  N  WD         OOCM  C 


TfNOCO         COGSWDt-H 


t-H  t-H  HHCSIt 


S  OS  WD  t-H         NCOOItH         CM  "^  CO  00         NNCOt 


3 ->hs  "HH  iq        cDNCOOl        t-h  rh  CO  OS 


t-H  OS  WD  t-H 


CM  CM  <M  CO 


t-HOOS 

O  00  WD 
OOCM  N- 


iOCO  CM         00  - 


•H^cOOOO         OOOO 


CD  OO  CD  ^         CM  O  CO  CM         CO  tF  CD 


-WD         tJIM. 


OS  t-h  CO  WD         CO  CO  C  _ 
t-Ht-Ht-H  THHMC 


SCO         OCOC 


•  WD         COt-HOSWD         OCOC 


5  CO  WD         WD  TJH  C 


tt-HCM         CMCMCMCO         *H^  -c*4  WD  WD         NOOOH         CM  -^  N  O 


30O         tH  ■*#  NO 


WD  CO  OO         OS  O  r-i  CO         CO  OO  O  CO         CO  th  O  CO         t-h  N  OS  O 


CO  COt-H  CO  HCDH 


i  t-H  CM  CM         CMCOCOO         WD  CO  N  C 
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NOTES  ON  CORRUGATED  SHEETS 

TO    ASCERTAIN    LENGTH    OF   A   CURVED   SHEET 
BY  FOLLOWING  TABLE 

Rule. — Divide  height  (or  size)  by  base  (or  span),  find  quotient 
in  column  of  heights,  take  length  for  chat  height  opposite  to  it  in 
next  column  on  the  right  hand.  Multiply  length  thus  obtained  by 
base  (or  span)  and  product  will  give  length  of  sheet. 

Example. — Find  length  of  sheet,  base  (or  span)  being  100  inches, 
rise  being  25  inches. 

25  divided  by  100  equals  .25;  and  .25,  per  table,  equals  1.15912, 
length  of  base,  which  multiplied  by  100  equals  115.912  inches,  length 
of  sheet  before  curving. 
TABLE   FOR  COMPUTING   LENGTHS   OF  CURVED  SHEETS 


Height 

Length 

Height 

Length 

Height 

Length 

Height 

Length 

.001 

1.00002 

.128 

1.04313 

.176 

1.08066 

.224 

1.12885 

.005 

1.00007 

.129 

1.0438 

.177 

1.08156 

.225 

1 . 12997 

.01 

1.00027 

.13 

1.04447 

.178 

1.08246 

.226 

1.13108 

.015 

1.00061 

.131 

1.04515 

.179 

1.08337 

.227 

1.13219 

.02 

1.00107 

.132 

1.04584 

.18 

1 . 08428 

.228 

1.13334 

.025 

1.00167 

.133 

1.04652 

.181 

1.08519 

.229 

1.13441 

.03 

1.0024 

.134 

1.04722 

.182 

1.08611 

.23 

1.13557 

.035 

1.00327 

.135 

1.04792 

.183 

1 . 08704 

.231 

1.13671 

.04 

1.00426 

.136 

1.04862 

.184 

1.08797 

.232 

1 . 13786 

.045 

1.00539 

.137 

1.04932 

.185 

1.0889 

.233 

1 . 13903 

.05 

1.00665 

.138 

1.05003 

.186 

1.08984 

.234 

1.1402 

.055 

1.00805 

.139 

1.05075 

.187 

1.09079 

.235 

1.14136 

.06 

1.00957 

.14 

1.05147 

.188 

1.09174 

.236 

1.14247 

.065 

1.01123 

.141 

1.0522 

.189 

1.09269 

.237 

1 . 14363 

.07 

1.01302 

.142 

1.05293 

.19 

1.09365 

.238 

1.1448 

.075 

1.01493 

.143 

1.05367 

.191 

1.09461 

.239 

1 . 14597 

.08 

1.01698 

.144 

1.05441 

.192 

1.09557 

.24 

1.14714 

.085 

1.01916 

.145 

1.05516 

.193 

1.09654 

.241 

1.14831 

.09 

1.02146 

.146 

1.05591 

.194 

1.09752 

.242 

1 . 14949 

.095 

1.02389 

.147 

1.05667 

.195 

1.0985 

.243 

1.15067 

.1 

1.02645 

.148 

1.05743 

.196 

1.09949 

.244 

1.15186 

.101 

1.02698 

.149 

1.05819 

.197 

1 . 10048 

.245 

1.15308 

.102 

1.02752 

.15 

1.05896 

.198 

1.10147 

.246 

1.15429 

.103 

1.02806 

.151 

1.05973 

.199 

1 . 10247 

.247 

1 . 15549 

.104 

1.0286 

.152 

1.06051 

.2 

1 . 10348 

.248 

1.1567 

.105 

1.02914 

.153 

1.0613 

.201 

I . 10447 

.249 

1.15791 

.106 

1.0297 

.154 

1.06209 

.202 

1 . 10548 

.25 

1.15912 

.107 

1.03026 

.155 

1.06288 

.203 

1 . 1065 

.251 

1.16033 

.108 

1.03082 

.156 

1.06368 

.204 

1 . 10752 

.252 

1.16157 

.109 

1.03139 

.157 

1.06449 

.205 

1 . 10855 

.253 

1 .  16279 

.110 

1.03196 

.158 

1.0653 

.206 

1 . 10958 

.254 

1 . 16402 

.111 

1.03254 

.159 

1.06611 

.207 

1.11062 

.255 

1 . 16526 

.112 

1.03312 

.16 

1.06693 

.208 

1.11165 

.256 

1.16649 

.113 

1.03371 

.161 

1.06775 

.209 

1.11269 

.257 

1.16774 

.114 

1.0343 

.162 

1.06858 

.21 

1.11374 

.258 

1.16899 

.115 

1.0399 

.163 

1.06941 

.211 

1.11479 

.259 

1 . 17024 

116 

1.03551 

.164 

1.07025 

.212 

1.11584 

.26 

1 . 1715 

.117 

1.03611 

.165 

1.07109 

.213 

1.11692 

.261 

1 . 17275 

.118 

1.03672 

.166 

1.07194 

.214 

1.11796 

.262 

1 . 17401 

.119 

1.03734 

.167 

1.07279 

.215 

1.11904 

.263 

1 .  17.527 

.12 

1.03797 

.168 

1.07365 

.216 

1.12011 

.264 

1.17655 

.121 

1.03S6 

.169 

1.07451 

.217 

1.12118 

.265 

1.17784 

.122 

1.03923 

.17 

1.07537 

.218 

1 . 12225 

.266 

1.17912 

.123 

1.03987 

.171 

1.07624 

.219 

1 . 12334 

.267 

1.1804 

.124 

1.04051 

.172 

1.07711 

.22 

1 . 12445 

.268 

1.18162 

.125 

1.04116 

.173 

1.07799 

.221 

1.12556 

.269 

1.18294 

.126 

1.04181 

.174 

1.07888 

.222 

1 . 12663 

.27 

1.18428 

.127 

1.04247 

.175 

1.07977 

.223 

1.12774 

.271 

1.18557 

(Conti 

nued) 
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NOTES  ON  CORRUGATED  SHEETS— Continued 

TABLE  FOR  COMPUTING  LENGTHS  OF  CU  RVED  SHEETS— 
Continued 


Height 

Length 

Height 

Length 

Height 

Length 

Height 

Length 

.272 

1.18688 

.33 

1.26892 

.387 

1.36084 

.444 

1 . 46255 

.273 

1.18819 

.331 

1.27044 

.388 

1.36254 

.445 

1.46441 

.274 

1.18969 

.332 

1.27196 

.389 

1.36425 

.446 

1.46628 

.275 

1.19082 

.333 

1.27349 

.39 

1.36596 

.447 

1.46815 

.276 

1.19214 

.334 

1.27502 

.391 

1.36767 

.448 

1.47002 

.277 

1.19345 

.335 

1.27656 

.392 

1.36939 

.449 

1.47189 

.278 

1.19477 

.336 

1.2781 

.393 

1.37111 

.45 

1.47377 

.279 

1.1961 

.337 

1.27964 

.394 

1.37283 

.451 

1.47565 

.28 

1 . 19743 

.338 

1.28118 

.395 

1.37455 

.452 

1.47753 

.281 

1 . 19887 

.339 

1.28273 

.398 

1.37628 

.453 

1.47942 

.282 

1.20011 

.34 

1.28428 

.397 

1.37801 

.454 

1.48131 

.283 

1.20146 

.341 

1.28583 

.398 

1.37974 

.455 

1.4832 

.284 

1.20282 

.342 

1 .28739 

.399 

1.38148 

.456 

1.48509 

.285 

1.20419 

.343 

1.28895 

.4 

1.38322 

.457 

1.48699 

.286 

1.20558 

.344- 

1.29052 

.401 

1.38496 

.458 

1.48889 

.287 

1.20696 

.345 

1.29209 

.402 

1.38671 

.459 

1.49079 

.288 

1.20828 

.346 

1.29366 

.403 

1.38846 

.46 

1.49269 

.289 

1.20967 

.347 

1.29523 

.404 

1.39021 

.461 

1.4946 

.29 

1.21202 

.348 

1.29681 

.405 

1.39196 

.462 

1 . 49651 

.291 

1.21239 

.349 

1.29839 

.406 

1.39372 

.463 

1.49842 

.292 

1.21381 

.35 

1.29997 

.407 

1.39548 

.464 

1.50033 

.293 

1.2152 

.351 

1.30156 

.408 

1.39724 

.465 

1.50224 

.294 

1.21658 

.352 

1.30315 

.409 

1.399 

.466 

1.50416 

.295 

1.21794 

.353 

1.30474 

.41 

1.40077 

.467 

1.50608 

.296 

1.21926 

.354 

1.30634 

.411 

1 . 40254 

.468 

1.508 

.297 

1.22061 

.355 

1.30794 

.412 

1.40432 

.469 

1.50992 

.298 

1.22203 

.356 

1.30954 

.413 

1.4061 

.47 

1.51182 

.299 

1.22347 

.357 

1.31115 

.414 

1.40788 

.471 

1.51378 

.3 

1.22495 

.358 

1.31276 

.415 

1.40966 

.472 

1.51571 

.301 

1.22635 

.359 

1.31437 

.416 

1.41145 

.473 

1.51764 

.302 

1.22776 

.36 

1.31599 

.417 

1.41324 

.474 

1.51958 

.303 

1.22918 

.361 

1.31761 

.418 

1.41503 

.475 

1.52152 

.304 

1.23061 

.362 

1.31923 

.419 

1.41682 

.476 

1.52346 

.305 

1.23205 

.363 

1.32086 

.42 

1.41861 

.477 

1.52541 

.306 

1.23349 

.364 

1.32249 

.421 

1.42041 

.478 

1.52736 

.307 

1.23494 

.365 

1.32413 

.422 

1.42222 

.479 

1  52931 

.308 

1.23636 

.366 

1.32577 

.423 

1.42402 

.48 

1.53126 

.309 

1.2378 

.367 

1.32741 

.424 

1 . 42583 

.481 

1.53322 

.31 

1.23925 

.36S 

1.32905 

.425 

1.42764 

.482 

1.53518 

.311 

1.2407 

.369 

.1.33069 

.426 

1.42945 

.483 

1.53714 

.312 

1.24216 

.37 

1.33234 

.427 

1.43127 

.484 

1.5391 

.313 

1.2436 

.371 

1.33399 

.428 

1.43309 

.485 

1.54186 

.314 

1.24506 

.372 

1.33564 

.429 

1.43491 

.486 

1.54302 

.315 

1.24654 

.373 

1.3373 

.43 

1.43673 

.487 

1.54499 

.316 

1.24801 

.374 

1.33896 

.431 

1.43856 

.488 

1.54696 

.317 

1.24946 

.375 

1.34063 

.432 

1.44039 

.489 

1.54893 

.318 

1.25095 

.376 

1.34229 

.433 

1.44222 

.49 

1.5509 

.319 

1.25243 

.377 

1.34396 

.434 

1.44405 

.491 

1.55228 

.32 

1.25391 

.378 

1.34563 

.435 

1.44589 

.492 

1.55486 

.321 

1.25539 

.379 

1.34731 

.436 

1.44773 

493 

1.55685 

.322 

1.25686 

.38 

1.34899 

.437 

1.44957 

.494 

1.55884 

.323 

1.25836 

.381 

1.35068 

.438 

1.45142 

.495 

1.56083 

.324 

1.25987 

.382 

1.35237 

.439 

1.45327 

.496 

1.56282 

.325 

1.26137 

.383 

1.35406 

.44 

1.45512 

.497 

1.56481 

.326 

1.26286 

.384 

1.35575 

.441 

1.45697 

.498 

1.5668 

.327 

1.26437 

.385 

1.35744 

.442 

1.45883 

.499 

1.56879 

.328 

1.26588 

.386 

1.35914 

.443 

1.46069 

.5 

1.57079 

.329 

1.2674 
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To  find  the  Rise  when  radius    length   of  Span    is  given,  use 
following  formula:— 


V=Ii-  VR2-  C2  or  nearly 


To  find   length   of  Arc  when   Span   and    Rise  are  given: 


-£1 

8R 


L — Length  of  Arc  0       ^ 

C— Span  L  =  *C~"U 

c— Small  Chord  3 


To  find  the   Rise  when   radius  and    length   of  Arc  Is  given, 
use  following  formula: — 

Rise = Radius — Cosine  of  Angle  X 


Y  = 


R 


Arc  x  360° 
Cir. 

Y 
2 

=  Cosine  of  Angle  X 


Z  =  R  x  Cosine  X 


CORRUGATED  SHEETS 


Weights  in  Pounds  per  Square 

Standard 
Lengths 
—Width 
26  Inches 

Sheets  per 

Square — 

100  Square 

Feet 

Square 
Feet 

Gauge 

Nos. 

Blaek  and  Painted 

Galvanized 

per 
Sheet 

2,2^and 
3  Inch 
Corrug. 

1M  Inch 

Corrug. 

2,2^  and 
3  Inch 
Corrug. 

1M  Inch 
Corrug. 

60 

72 

84 

96 

10S 

120 

144 

9.231 

7.692 
6.593 
5.769 
5.128 
4.616 
3.846 

10.833 
13.000 
15. 166 

16 
18 
20 
21 
22 
23 
24 
25 
26 
27 
28 

271 

217 

163 

150 

136 

123 

110 

96 

83 

76 

68 

170 

156 

142 

128 

114 

100 

86 

79 

72 

286 

232 

178 

165 

151 

138 

124 

111 

98 

91 

85 

185 

157 

129 

101 
94 

87 

17.333 
19.500 
21.666 
26.000 

The   above   are   approxi- 
mate figures  on  1  M  in-  and 
2  H  in.  Corrugations. 

One  pound  of  nails  and  Y%  pound  of  washers  are  required  to  lay 
one  square. 

One  gallon  of  paint  will  cover  approximately  400  sq.  ft.  of 
roofing 

304  lead  washers  equals  1  pound. 

165  1  lA.  x  No.   10   Roofing   Nails  ecmals  1   pound. 

To  find  width  of  sheet  before  corrugating  multiply  width  of 
sheet  after  corrugating  by  1.08. 
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DIMENSIONS  OF 

RIVE 

ITS 

STRUCTURAL    RIVETS 

BOILER    RIVETS 
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^\ 
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-w- 
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— A 
-w»M 

-D-4 

U-d-4 

k-D-J 

Button  Head 

Countersunk 

Cone  Head                  Steeple  Head 

1       ^ 

r=lMXD 

W=1.839XD 

T=HXD                H= 

D 

" 

=    84XD 

H=      J^XD 

Taper=50° 

H=  KXD               W=2 
W=1?4XD 

XD 

Button  Head 

Countersunk 

Cone  Head 

Steeple  Head 

fe 
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Jl 

J3 
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J3 

ja 

ja 

fe 
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JS 

SO 

■^W 

^|S 

So 
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•fM 
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3H 

•aw 

:2fe 

RQ 

■gw 

3fe 
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Q 

Is 

a 

S 

is 

M 

is 

Q 

w 

t» 

V2 

% 

% 

V2 

% 

M 

y?, 

is 

32 

% 

% 

H 

K 

1 

*   % 

27 
64 

63 
64 

*  % 

x32 

9 

32 

*  % 

17 
32 

31 
64 

63 
64 

*   % 

% 

m 

% 

32 

1-2- 
■■■32 

A 

1-5- 

A32 

% 

bA 

19 
32 

35 
64 

1-2- 
■■■32 

y* 

5/* 

i¥ 

*   % 

64 

1*4 

*% 

1*1 

11 
32 

% 

41 
64 

39 
64 

113 
^64 

% 

% 

iM 

H 

% 

l« 

% 

1% 

ZA 

H 

45 
64 

21 

32 

IK 

% 

34 

1^ 

*% 

64 

127 
J-64 

*% 

m 

13 
32 

% 

49 
64 

23 
32 

m 

% 

% 

i5^ 

ys 

32 

■•■32 

''A 

119 
■•■32 

% 

% 

% 

49 

1UL 

A 

% 

P/tf 

+  % 

64 

tft 

*  % 

1  23 
A32 

15 
32 

% 

% 

% 

m 

% 

% 

1% 

i 

Va 

m 

1 

I32 

y?. 

1 

% 

% 

\% 

1 

1 

2 

*m 

51 
64 

1  55 
J-64 

n« 
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17 
32 

*VA 
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% 

155 
164 
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U.  S.  STANDARD  SCREW  THREADS 
NUTS  AND  BOLT  HEADS 

Recommended  by  the  Franklin  Institute 


U.  S.  STD.  SCREW  THREADS 


Angle  of  Thread  60° 
Flat  at  Top  and  Bottom — j/g  of  Pitch 


Diameter  of 
Screw, 
Inch 


34 
% 
Vt 

K 

A 

% 
% 

k 
% 

i 

v/% 

m 

m 

m 

m 
m 

2 

2M 
2A 
2% 

3 

3A 

m 

4 

4M 
4^ 
4% 

5 

5V2 

&A 
6 


Diameter  at 

Root  of  Thread, 

Inch 


.185 
.240 
.294 
.344 
.400 
.454 
.507 
.620 
.731 

.8*7 
.940 
1.065 
1.160 
1.284 
1.389 
1.491 
1.616 

1.712 
1.962 
2.176 
2.426 

2.629 
2.879 
3.100 
3.318 

3.567 
3.798 
4.028 
4.256 

4.480 
4.730 
4.953 
5.203 
5.423 


Threads  per 

Inch, 

Number 


20 
18 
16 
14 
13 
12 
11 
10 
9 


7 

7 

6 

6 

5M 

5 

5 

4M 
*A 
4 
4 

VA 
SH 

3 

3 

2% 
2% 
2% 

VA 

2VS 
2% 
2H 


Nuts  and  bolt  heads  are  de 
termined  by  the  following  rules 
which  apply  to  both  square  and 
hexagon  nuts : 
Short  dia.  of  rough  nut 

=  l^Xdia.  of  bolt+^g  in. 
Short  dia.  of  finished  nut 

=  l^Xdia.  of  bolt+^in. 
Thickness  of  rough  nut 

=  dia.  of  bolt. 
Thickness  of  finished  nut 

=  dia.  of  bolt+M  in- 
Short  dia.  of  rough  head 

=  l^Xdia.  of  bolt+H  in- 
Short  dia.  of  finished  head 

=  l^Xdia.  of  bolt+Min. 
Thickness  of  rough  head 

=  A  short  dia.  of  head. 
Thickness  of  finished  head 

=  dia.  of  bolt+M  in. 

The  long  diameter  of  a 
hexagon  nut  may  be  obtained 
by  multiplying  the  short  di- 
ameter by  1.155  and  the  long 
diameter  of  a  square  nut  by 
multiplying  the  short  diam- 
eter by  1.414. 

The  above  standards  for 
screw  threads,  nuts  and  bolt 
heads  were  recommended  by 
the  Franklin  Institute  in  De- 
cember, 1864.  The  standard 
for  screw  threads  has  been 
very  generally  adopted  in  the 
United  States,  but  the  pro- 
portions recommended  for  nuts 
and  bolt  heads  have  not  found 
general  acceptance  because  of 
the  odd  sizes  of  bar — not  usual- 
ly rolled  by  the  mills — re- 
quired to  make  the  nut. 
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CHAIN 

Dimensions  and  Strength. 
PROOF  COIL  CHAIN 


Number 

0.  D. 

0.  D. 

Approximate 

Proof 

Approx. 

Lenath, 

Width, 

Weight, 

Test 

Breaking 

Inches 

per  Foot 

Inches 

Inches 

100  Feet 

Point 

% 

131A 

m 

v% 

46 

1000 

2000 

M 

WA 

VA 

m 

75 

1500 

3300 

% 

11 

VA 

m 

110 

2600 

5200 

SA 

10 

2A 

VA 

155 

3600 

7200 

% 

9 

2M 

m 

200 

4500 

10000 

lA 

8 

2A 

VA 

260 

6500 

13000 

% 

7V2 

2A 

2A 

325 

8000 

16000 

% 

&A 

m 

2y 

400 

9500 

20000 

% 

6 

37A 

2% 

590 

13500 

28000 

v% 

5 

m 

VA 

800 

18500 

39000 

i 

4 

5 

&A 

1000 

24000 

51500 

m 

3U 

5A 

4 

1300 

29000 

60000 

IK 

3^ 

VA 

4M 

1500 

39000 

80000 

B.   B.   CHAIN 


Number 

0.  D. 

0.  D. 

Links 

Length, 

Width, 

per  Foot 

14  y2 

Inches 

Inches 

1M 

H 

13  y2 

1  7A 

% 

12 

1% 

1H 

11 

3  % 

y%, 

9K 

2%. 

i  % 

8H 

2% 

1M 

8 

2% 

2 

7 

3H 

2H 

6M 

3% 

2% 

5M 

4H 

3 

4M 

4M 

3H 

4 

5X 

3VS 

3V2 

5Vh 

4M 

Approximate 
Weight, 

Proof 

100  Feet 

Test 

50 

1100 

80 

1650 

115 

3000 

160 

4000 

210 

5500 

265 

7000 

335 

8800 

410 

10750 

600 

15500 

820 

21000 

1030 

28500 

1350 

36000 

1550 

43000 

Approx. 

Breaking 

Point 


2200 

3800 

5600 

8000 

11500 

15000 

18500 

23000 

33500 

44000 

59000 

74000 

86000 


B.   B.   B.  CHAIN 


Size 

Number 

0.  D. 

0.  D. 

Approximate 

Approx. 

Chain, 

Links 

Length, 

Width, 

Weight, 

Proof 

Inches 

per  Foot 

Inches 

Inches 

100  Feet 

Test 

Point 

%. 

15 

IX 

% 

52 

1200 

2400 

M 

14 

1% 

% 

83 

1750 

4500 

% 

12  y2 

1% 

iy8 

118 

3400 

7000 

Vs 

uy2 

1% 

i  % 

166 

4500 

9000 

'A 

10 

2y8 

i% 

215 

6300 

12500 

Yt. 

9 

2% 

1M 

268 

8000 

16500 

% 

8M 

2% 

2 

340 

10000 

22000 

% 

7H 

3 

2H 

420 

12500 

25000 

% 

&y2 

3H 

2% 

610 

17750 

35000 

9% 

&y2 

4  %, 

3 

830 

24000 

47500 

i 

±y2 

±% 

3y2 

1040 

31350 

64500 

iy» 

*ya 

5ys 

3% 

1400. 

38000 

78000 

IK 

3% 

5% 

4M 

1600 

47000 

95000 

Chain  conies  in  casks  of  approximately  1000  pounds  each.  We 
cut  to  length,  however,  without  charge.  We  can  furnish  log  chains 
immediately  from  stock.  Also  common  twisc  link  chain  in  sizes 
%  to  y*  in.,  inclusive.  We  are  prepared  to  supply  on  very  short 
notice  special  ehain  of  every  description,  such  as  railroad  wrecking 
switch  and  brake  chains,  sling  chains,  agricultural  chains,  etc.  Our 
factory  makes  a  specialty  of  the  highest  grade  of  hand  welded  chain 
for  steam  shovel  e.nd  dredge  work. 

Working  capacity  about  )4  proof  test. 
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CONVERSION  TABLES  OF  FAHRENHEIT 
AND  CENTIGRADE  SCALES 


Cent. 

Fahr. 

Cent. 

Fahr. 

Cent. 

Fahr. 

Cent. 

Fahr. 

Cent. 

Fahr. 

Cent 

Fahr. 

Cent. 

Fahr. 

0 

32 

230 

446 

460 

860 

690 

1274 

920 

1688 

1150 

2102 

1380 

2516 

5 

41 

235 

455 

465 

869 

695 

1283 

925 

1697 

1155 

2111 

1385 

2525 

10 

50 

240 

464 

470 

878 

700 

1292 

930 

1706 

1160 

2120 

1390 

2534 

15 

59 

245 

473 

475 

887 

705 

1301 

935 

1715 

1165 

2129 

1395 

2543 

20 

68 

250 

482 

480 

896 

710 

1310 

940 

1724 

1170 

2138 

1400 

2552 

25 

77 

255 

491 

485 

905 

715 

1319 

945 

1733 

1175 

2147 

1405 

2561 

30 

86 

260 

500 

490 

914 

720 

1328 

950 

1742 

1180 

2156 

1410 

2570 

35 

95 

265 

509 

495 

923 

725 

1337 

955 

1751 

1185 

2165 

1415 

2579 

40 

104 

270 

518 

500 

932 

730 

1346 

960 

1760 

1190 

2174 

1420 

2588 

45 

113 

275 

527 

505 

941 

735 

1355 

965 

1769 

1195 

2183 

1425 

2597 

50 

122 

280 

536 

510 

950 

740 

1364 

970 

1778 

1200 

2192 

1430 

2606 

55 

131 

285 

545 

515 

959 

745 

1373 

975 

1787 

1205 

2201 

1435 

2615 

60 

140 

290 

554 

520 

968 

750 

1382 

980 

1796 

1210 

2210 

1440 

2624 

65 

149 

295 

563 

525 

977 

755 

1391 

985 

1805 

1215 

2219 

1445 

2633 

70 

158 

300 

572 

530 

986 

760 

1400 

990 

1814 

1220 

2228 

1450 

2642 

75 

167 

305 

581 

535 

995 

765 

1409 

995 

1823 

1225 

2237 

1455 

2651 

80 

176 

310 

590 

540 

1004 

770 

1418 

1000 

1832 

1230 

2246 

1460 

2660 

85 

185 

315 

599 

545 

1013 

775 

1427 

1005 

1841 

1235 

2255 

1465 

2669 

90 

194 

320 

608 

550 

1022 

780 

1436 

1010 

1850 

1240 

2264 

1470 

2678 

95 

203 

325 

617 

555 

1031 

785 

1445 

1015 

1859 

1245 

2273 

1475 

2687 

100 

212 

330 

626 

560 

1040 

790 

1454 

1020 

1868 

1250 

2282 

1480 

2696 

105 

221 

335 

635 

565 

1049 

795 

1463 

1025 

1877 

1255 

2291 

1485 

2705 

110 

230 

340 

644 

570 

1058 

800 

1472 

1030 

1886 

1260 

2300 

1490 

2714 

115 

239 

345 

653 

575 

1067 

805 

1481 

1035 

1895 

1265 

2309 

1495 

2723 

120 

248 

350 

662 

580 

1076 

810 

1490 

1040 

1904 

1270 

2318 

1500 

2732 

125 

257 

355 

671 

585 

1085 

815 

1499 

1045 

1913 

1275 

2327 

1505 

2741 

130 

266 

360 

680 

590 

1094 

820 

1508 

1050 

1922 

1280 

2336 

1510 

2750 

135 

275 

365 

689 

595 

1103 

825 

1517 

1055 

1931 

1285 

2345 

1515 

2759 

140 

284 

370 

698 

600 

1112 

830 

1526 

1060 

1940 

1290 

2354 

1520 

2768 

145 

293 

375 

707 

605 

1121 

835 

1535 

1065 

1949 

1295 

2363 

1525 

2777 

150 

302 

380 

716 

610 

1130 

840 

1544 

1070 

1958 

1300 

2372 

1530 

2786 

155 

311 

385 

725 

615 

1139 

845 

1553 

1075 

1967 

1305 

2381 

1535 

2795 

160 

320 

390 

734 

620 

1148 

850 

1562 

1080 

1976 

1310 

2390 

1540 

2804 

165 

329 

395 

743 

625 

1157 

855 

1571 

1085 

1985 

1315 

2399 

1545 

2813 

170 

338 

400 

752 

630 

1166 

860 

1580 

1090 

1994 

1320 

2408 

1550 

2822 

175 

347 

405 

761 

635 

1175 

865 

1589 

1095 

2003 

1325 

2417 

1555 

2831 

180 

356 

410 

770 

640 

1184 

870 

1598 

1100 

2012 

1330 

2426 

1560 

2840 

185 

365 

415 

779 

645 

1193 

875 

1607 

1105 

2021 

1335 

2435 

1565 

2849 

190 

374 

420 

788 

650 

1202 

880 

1616 

1110 

2030 

1340 

2444 

1570 

2858 

195 

383 

425 

797 

655 

1211 

885 

1625 

1115 

2039 

1345 

2453 

1575 

2867 

200 

392 

430 

806 

660 

1220 

890 

1634 

1120 

2048 

1350 

2462 

1580 

2876 

205 

401 

435 

815 

665 

1229 

895 

1643 

1125 

2057 

1355 

2471 

1585 

2885 

210 

410 

440 

824 

670 

1238 

900 

1652 

1130 

2066 

1360 

2480 

1590 

2894 

215 

419 

445 

833 

675 

1247 

905 

1661 

1135 

2075 

1365 

2489 

1595 

2903 

220 

428 

450 

842 

680 

1256 

910 

1670 

1140 

2084 

1370 

2498 

1600 

2912 

225 

437 

455 

851 

685 

1265 

915 

1679 

1145 

2093 

1375 

2507 
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USEFUL  INFORMATION 

To  find  circumference  of  a  circle  multiply  diameter  by  3.1416. 

To  find  diameter  of  a  circle  multiply  circumference  by  .31831. 

To  find  area  of  a  circle  multiply  square  of  diameter  by  .7854. 

Area  of  rectangle.  Length  multiplied  by  breadth.  Doubling  the 
diameter  of  a  circle  increases  its  area  four  times. 

To  find  area  of  a  triangle  multiply  base  by  Yz  perpendicular  height. 

To  find  surface  of  a  ball  multiply  square  of  diameter  by  3.1416. 

To  find  solidity  of  a  sphere  multiply  cube  of  diameter  by  .5236. 

To  find  side  of  an  inscribed  square  multiply  diameter  by  0.7071  or 
multiply  circumference  by  0.2251  or  divide  circumference  by 
4.4428. 

To  find  side  of  an  equal  square  multiply  diameter  by  .8862. 

Square.  A  side  multiplied  by  1.1142  equals  diameter  of  its  cir- 
cumscribing circle. 

A  side  multiplied  by  4.443  equals  circumference  of  its  circumscribing 
circle. 

A  side  multiplied  by  1.128  equals  diameter  of  an  equal  circle. 

A  side  multiplied  by  3.547  equals  circumference  of  an  equal  circle. 

Square  inches  multiplied  by  1.273  equals  circle  inches  of  an  equal 
circle. 

To  find  cubic  inches  in  a  ball  multiply  cube  of  diameter  by  .5236. 

To  find  cubic  contents  of  a  cone,  multiply  area  of  base  by  XA  the 
altitude. 

Doubling  the  diameter  of  a  pipe  increases  its  capacity  four  times. 

A  gallon  of  water  (U.  S.  standard)  weighs  S}i  lbs.  and  contains  231 
cubic  inches. 

A  cubic  foot  of  water  contains  7J4  gallons,  1728  cubic  inches,  and 
weighs  62 J^  lbs. 

To  find  the  pressure  in  pounds  per  square  inch  of  a  column  of  water 
multiply  the  height  of  the  column  in  feet  by  .434. 

Steam  rising  from  water  at  its  boiling  point  (212  degrees)  has  a 
pressure  equal  to  the  atmosphere  (14.7  lbs.  to  the  square  inch). 

A  standard  horse  power:  The  evaporation  of  30  lbs.  of  water  per 
hour  from  a  feed  water  temperature  of  100°  F.  into  steam  at  70 
lbs.  gauge  pressure. 

To  find  capacity  of  tanks  any  size:  given  dimensions  of  a  cylinder  in 
inches,  to  find  its  capacity  in  U.  S.  gallons:  Square  the  diameter, 
multiply  by  the  length  and  by  .0034. 

To  ascertain  heating  surface  in  tubular  boilers  multiply  H  the  cir- 
cumference of  boiler  by  length  of  boiler  in  inches  and  add  to  it 
the  area  of  all  the  tubes. 

One-sixth  of  tensile  strength  of  plate  multiplied  by  thickness  of 
plate  and  divided  by  one-half  the  diameter  of  boiler  gives  safe 
working  pressure  for  tubular  boilers.  For  marine  boilers  add 
20  per  cent  for  drilled  holes. 

To  find  the  capacity  of  an  air  compressor  in  cubic  feet  of  free  air 
per  minute:  Multiply  the  area  of  low  pressure  cyb'nder  (on  com- 
pound compressor),  or  area  of  simple  compressor  cylinder  in 
square  inches,  by  the  stroke  in  inches,  and  divide  by  1728;  and 
multiply  this  result — 

(a)  In  single  acting,  simple  or  compound,  by  the  R.  P.  M. 

(b)  Double  acting,  simple  or  compound,  by  2  X  R.  P.  M. 

(c)  Duplex  double  acting,  by  4  X  R.  P.  M. 
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WEIGHTS  AND  MEASURES 

AVOIRDUPOIS  WEIGHT 
United  States  and  British 


Grains 

Drams 

Ounces 

Pounds 

Hundred- 
weight 

Gross  Tons 

1. 

27.34375 

437.5 

7000. 

784000. 

15380000. 

.03657 

1. 

16. 

256. 

28672. 

573440. 

.002286 

.0625 

1. 

16. 

1792. 

35840. 

.000143 
.003906 
.0625 
1. 
112. 
2240. 

.00000128 
.00003488 
.0005580; 
.0089286 
1. 
20. 

.000000064 
.000001744 
.00002790 
.0004464 
.05 
1. 

1  pound  avoirdupois  =  1.215278  pounds  troy. 
1  net  ton  =  2000  pounds  =  .S92857  gross  ton. 


TROY  WEIGHT 
United  States  and  British 


Grains 

Pennyweight 

Ounces 

Pounds 

1 

24 
480 
5760 

.041667 
1. 
20. 
240. 

.0020833 
.05 
1. 
12. 

.0001737 
.0041667 
.0833333 
1. 

1  pound  troy  =  .822857  pound  avoirdupois. 
175  ounces  troy  =  192  ounces  avoirdupois. 


APOTHECARIES'  WEIGHT 
United  States  and  British 


Grains 

Scruples 

Drams 

Ounces 

Pounds 

1 

20 
60 

480 
5760 

.05 
1. 
3. 
24. 

288. 

.016667 
.333333 

1. 

8. 
96. 

.0020833 
.0416667 
.125 
1. 
12. 

.000173611 
.0034722 
.0104167 
.0833333 
1. 

The  pound,  ounce  and  grain  are  the  same  as  in  troy  weight. 
The  avoirdupois  grain  =  troy  grain  =  apothecaries'  grain. 


LINEAR  MEASURE 
United  States  and  British 


Inches 

Feet 

Yards 

Rods 

Furlongs 

Miles 

1 

12 

36 

198 

7920 

63360 

.08333 
1. 
3. 

16.5 
660. 
5280. 

.02778 
.33333 
1. 
5.5 
220. 
1760. 

.0050505 
.0606061 
.1818182 
1. 
40. 
320. 

.00012625 
.00151515 
.00454545 
.025 

1. 

8. 

.00001577 
.00018939 
.00056818 
.003125 
.125 
1. 

ROPE  AND  CABLE  MEASURE 

1  inch  =  .111111  span  =  .013889  fathom  =  .0001157  cable's 
length. 

1  span  =  9  inches  =  .125  fathom  =  .00104167  cable's  length. 

1  fathom  =  6  feet  =  8  spans  =  72  inches  =  .008333  cable's 
length. 

1  cable's  length  =  120  fathoms  =  720  feet  =  960  spans  =  8640 
inches. 

NAUTICAL  MEASURE 

1  nautical  mile,  as  adopted  by  the  United  States  Coast  and 
Geodetic  Survey,  equals  the  length  of  one  minute  of  arc  of  a 
great  circle  of  a  sphere  whose  surface  equals  that  of  the  earth  = 
6080.204  feet  =  1.1516  statute  miles. 

1  league  =  3  nautical  miles  =  18240.613  feet. 

GUNTER'S  CHAIN 

1  link  =  7.92  inches  =  .01  chain  =  .000125  mile. 

1  chain  =  100  links  =  66  feet  =  4  rods  =  .0125  mile. 

1  mile  =  80  chains  =  8000  links. 
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WEIGHTS  AND  MEASURES— Cent. 


SQUARE  OR  LAND   MEASURE 
United  States  and  British 


Square 
Inches 


1 
144 

1296 

39204 

6272640 


Square  Feet 


.006944 
1. 
9.0 
272.25 
43560. 
27878400 


Square  Yards 


.0007716 
.111111 
1. 
30.25 
4840. 
3097600 


Square  Rods 


1. 

160. 

102400. 


.03306 


Acres 


1. 

640. 


.0002066 
.00625 


Square 
Miles 


.00000977 
.0015625 


1  square  rood  =  40  square  rods. 

1  acre  =  4  square  roods. 

1  square  acre  =  208.71  feet  square. 

CUBIC  OR  SOLID   MEASURE 
United  States  and  British 

1  cubic  inch  =  .0005787  cubic  foot  =  .000021433  cubic  yard. 
1  cubic  foot  =  1728  cubic  inches  =  .03703704  cubic  yard. 
1  cubic  yard  =  27  cubic  feet  =  46656  cubic  inches. 
1  cord  of  wood  =  128  cubic  feet  =  4  feet  by  4  feet  by  8  feet. 
1  perch  of  masonry  =  24.75  cubic  feet  =  16.5  feet  by  1.5  feet 
by  1  foot.     It  is  usually  taken  as  25  cubic  feet. 

DRY  MEASURE 
United  States  only 


Pints 


Quarts 


Gallons 


Pecks 


Bushels 


Cubic  Inches 


.50 


125 

.25 


.0625 

.125 

.05 


.015625 
.03125 
.125 
.25 


33.6003125 
67.200625 

268.8025 

537.605 
2150.42 


1  heaped  bushel  =  1.25  struck  bushel,  and  the  cone  must  be 
not  less  than  6  inches  high. 

LIQUID  MEASURE 
United  States  only 


Gills 

Pints 

Quarts 

Gallons 

Barrels 

Cubic  Inches 

1 
4 

8 

32 

1008 

.25 

1. 

2. 

8. 

252. 

.125 

.5 
1. 
4. 
126. 

.03125 
.125 
.25 
1. 
31.5 

.000992 
.003968 
.007937 
.031746 
1. 

7.21875 
28.875 
57.75 
231. 
7276.5 

The  British  imperial  gallon  =  277.410  cubic  inches  or  10  pounds 
avoirdupois  of  pure  water  at  62  degrees  Fahrenheit  and  barometer 
at  30  inches. 

The  British  imperial  gallon  =  1.20091  United  States  gallons. 

1  fluid  drachm  =  60  minims  =  .125  fluid  ounce  =  .0078125  pint. 

1  fluid  ounce  =  480  minims  ■=  8  drachms  =  .0625  pint. 

METRIC  SYSTEM 
Measures  of  Length,  Capacity  and  Weiqht 


LENGTH 

Kilo- 
metre 

Hecto- 
metre 

Deca- 
metre 

Metre 

Deci- 
metre 

Centi- 
metre 

Milli- 
metre 

CAPAC- 
ITY 

Kilolitre 
or 

Stere 

Hectolitre 

or 
Decistere 

Decalitre 

or 
Centistere 

Litre 
or 

Millistere 

Decilitre 

Centilitre 

MiUilitre 

WEIGHT 

Kilo- 

gramme 

Hecto- 
gramme 

Deca- 
gramme 

Gramme 

Deci- 
gramme 

Centi- 
gramme 

Milli- 
gramme 

i 

10 
1 

100 

10 

1 

1000 
100 
10 
1 
.1 
.01 
.001 

10000 

1000 

100 

10 

1 

.1 

.01 

100000 

10000 

1000 

100 

10 

1 

.1 

1000000 

100000 

10000 

1000 

100 

10 

1 

10000  metres. 
=    100  quintals 


10  myria- 


1  myriametre  =  10  kilometres  = 

1  tonne   =    1000  kilogrammes 
grammes. 

1  gramme  =  weight  of  1  cubic  centimetre  of  distilled  water  at 
its  maximum  density  at  sea  level  in  latitude  of  Paris  and  barom- 
eter at  760  millimetres. 

1  litre  =  1  cubic  decimetre. 
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WEIGHTS  AND  MEASURES— Cont. 

METRIC  SYSTEM 
Square  or  Surface  Measure 


Square 
Kilometre 

Square 
Hectometer 
or  Hectare 

Square 
Decametre 
or  Are 

Square 
Metre  or 
Centiare 

Square 
Decimetre 

Square 
Centimetre 

Square 
Millimetre 

1 

100 
1 
.01 
.0001 
.000001 

10000 
100 
1 
.01 
.0001 
.000001 

1000000 
10000 
100 
1 
.01 
.0001 
.000001 

1000000 

10000 

100 

1 

.01 

.0001 

1000000 

10000 

100 

1 

.01 

1000000 

10000 

100 

1 

1  square  myriametre  =  100  square  kilometres  =  100,000,000 
square  meters. 


METRIC  SYSTEM 
Cubic  Measure 


Cubic 
Decametre 

Cubic 

Metre 

Cubic 
Decimetre 

Cubic 
Centimetre 

Cubic 

Millimetre 

1 
.001 
.000001 
.000000001 

1000 
1 
.001 
.000001 
.000000001 

1000000 
1000 
1 
.001 
.000001 

1000000000 

1000000 

1000 

1 

.001 

1000000000 

1000000 

1000 

1 

1  cubic  metre  =  1  kilolitre  =  1  stere. 


METRIC  CONVERSION  TABLE 

Millimeters x  .03937  =  Inches 

=  25.400  x 

Meters x  3.2809  =  Feet 

=  .3048  x      " 

Kilometers x  .621377  =  Miles 

=  1.6093  x 

Square  centimeters x  .15500  =  Square  inches 

=  6.4515  x 

Square  meters x  10.76410  =  Square  feet 

«             «      =  .09290  x         "          " 

Square  kilometers x  247.1098  =  Acres 

«                 «          =  .00405  x 

Hectares x  2.471  =       " 

«                           =  .4047  x 

Cubic  centimeters x  .061025  =  Cubic  inches 

=  16.3866  x        " 

Cubic  meters x  35.3156  =  Cubic  feet 

«              «                         =  .02832  X 

«            «                               .x  1.308  =  Cubic  yards 

«             «      .,..,"... =  -765  X 

Liters                  x  61.023  =  Cubic  inches 

«                                  =  .01639  x        "            " 

«                          x  .26418  =  U.  S.  gallons 

„      _  3  7854  X        "             " 

Grams.".'.'.'.'. '.  '.  '.  '. '.  '.  '. '. '.  '.  '■  '■  '■   x  15^324  =  Grains 

"                             =  .0648  x                         ... 

"                                            x  .03527  =  Ounces  Avoirdupois 

«       '.'.'.'..'.   =  28.3495  X          " 

Kilograms'.' '.'.'.'. x  2.2046  =  Pounds 

"                                   =  .4536  X                              . 

Kilog's  per  sq.' centimeter.,   x  14.2231  =  Lbs.  per  sq.  inch 

«..«.'*              "          ..    =  .0703  x                         ■.-. 

Kilogram  per  cubic  meter.,   x  .06243  =  Lbs.  per  cubic  foot 

°             «          «            "      ..    =  16.01890  X 

Metric  tons  (1,000  kilog's).  x  1.1023  =  Tons  (2,000  lbs.) 

«                                                     =  .9072  X 

Kilowatts ..'.::.:: .' : :.':::.   x  l .3i05  =  Horse-powers 

«                            =  .7*6  x 
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RATE  OF  EXCHANGE  BASED  ON   U.  S.  CURRENCY 

NORMAL  VALUE 

$     Cents 

Argentine      1  Peso  fuerte  (Gold)  at  100  Centavos 925 

1  Peso  National 965 

Austria-        1  Krone    at    100    Heller =50    Kreutzer=1.05 

Hungary           Francs .  202 

1  20  Kronenpiece  at  6.09756  g.  Gold 4 .  05 

1  Gulden  (n.)  Austrian  value  at  100  Kreutzer.  .405 

8  Gulden  in  Gold = 20  francs  =  5.806  g.  Gold. .  .  3 .  86 

Belgium        Same  as  France. 

Brazil  1  Milreis  at  1000  Re!s  legally  97.8c,  actual  value         .  238 

1  20  Milreis  piece  at  16.432  g.  Gold 10 .  92 

1  Couto  di  Reis  =  1000  Reis 545.893 

Bulgaria        1  Lew  (Franc)  at  100  Statinki 193 

(No  gold  pieces  of  their  own;  only  silver 
pieces  and  paper  notes  to  be  exchanged  for  gold) 

China  1  Haikwan — Tael  silver  (legal).    Paying  is  done 

with  silver  and  gold  by  weight  (Tael) ....       1 .  525 

Denmark      1  Crown  silver  =  100  Oere .  268 

1  20  Crown  piece  with  8.0645  g.  Gold 5 .  36 

Egypt  1  Piaster  (Government)  at  10  Aschr-el-Gersch 

formerly  at  40  Para  (Medini) .05 

1  Kurant — Piaster,  about„ .  036 

1  Leguin  (Egyptian  pound)  with  7.437  g.  Gold      5 .  00 

1  Bag  at  5  pound  at  100  Piaster  each 24 .  75 

France  1  Franc  =  20  Sous  =  100  Centimes 193 

1  20  franc  gold  piece  with  5.806  g.  Gold  (9/10 

fine  gold) - 3.86 

1  Kg.  fine  gold  =  3444.44  francs. 
1  Kg.  fine  silver  =  222.22  francs. 

Germany      1  Mark= 100  Pfennig .238 

1  Crown  =  3.584  g.  Gold  =  10  Marks 2.38 

1  20  Mark  gold  piece 4. 76 

Great             1  Shilling  =  12  pence  at  4  farthings .243 

Britain      i  pOUnd  Sterling  =  1  Sovereign  (£)  =  7.3224  g. 

Gold=20S 4.866 

1  Guinea  =  21  S/ 5.10 

Greece  1  Drachma=  100  Lepta .  193 

1  20  Drachma  gold  piece  =  5.806  g.  Gold 3 .  86 

Holland         1  Gulden  =  100  Cent  (Florin) 402 

1  10  Gulden  gold  piece  (Willemsdor)  =  6.048  g. 

Gold 4  02 
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RATE  OF  EXCHANGE  BASED  ON  U.  S.  CURRENCY 
— Continued 

Normal  Value  $    Cents 

India  1  Gold-Mohur  (10.692  g.  Gold)  =  15  Rupees. .  .       7. 10 

1  Silver  Rupee  =  16  Annas  at  12  Pie  (IS,  4d) .  .  .325 

Italy  1  Lira  (1  Franc)  =  100  Centesimi 193 

1  Scudo  =  5  Lire 965 

1  20  Lira  gold  piece  =  5.806  g.  Gold 3.86 

Japan            1  Silver  Yen  (Rio)  =  100  Sen  at  10  Rin  each. . .       1 .  04 
1  10  Geld  Dollar  piece  =  7.497  g.  Gold 4.98 

Mexico  1  Peso  (Dollar,  Piaster)  duro  =  24.429  g.  silver 

at  8  Reales  or  at  100  Centavos .477 

1  Hidalgo  (Gold)  =  10  Gold  pesos 9 .  83 

Norway        Same  as  Sweden. 

Portugal        1  Testao  (in  silver)  =     100  Reis 108 

1  Crusado  =     480     "    518 

1  Milreis  =  1000     "    1 .08 

1  Coroa  (gold)  =10000     "    =10  Milreis  = 

16.257  g.  Gold 10.80 

1  Couto  =  1,000,000  Reis  =  1000  Milreis 1080 .  00 

Roumania     1  Lei  (Piaster,  Roumana)  =  100  Bani  (Para).. .  .193 

1  Carol d'or  =  5.806 g.  Gold  =  20 Lei 3.86 

South  *1  Peso  Coriente  ^National)  (Dollar)  =  100  Cen- 

America  tavos  (nominell) .  965 

Spain  1  Peseta  =  100  Centesimos  (same  as  franc) ....  .  193 

Sweden  1  Crown  =  100  Oere 268 

1  20  Crown  gold  piece  =  8.0645  g.  Gold 5 .  36 

Switzerland  1  Franc  =  100  Rappen  (Centimes) .  193 

1  20  Franc  gold  piece  =  5.806  g.  Gold 3 .  86 

Turkey          1  Piaster  (Gersch)=40  Para  at  3  Asper  each. .  .046 

1  Medjidie  gold  =  6.615  g.  Gold  =  100  Piaster. .  4. 60 

1  Medjidie  silver  =  19  gold  Piaster .81 

1  Bag  =  5  Gold  Medjidie  =  500  Piaster 22 .  00 

Uruguay       1  Gold  peso  =  100  Centimos 1 .033 

United  1  Dollar  (S)  =  24.057  g.  Silver=100  Cents  (c) 

States        1  Eagle  =  15.046  g.  Gold = 10  Dollars. 

g  =  gramm  =  0.03527  ounce;  1  ounce  =  28.35  gramms. 

including  Bolivia,  Chile,  Colombia,  Costa  Rica,  Rep.  Dom- 
inique, Ecuador,  Guatemala,  Haiti,  Honduras,  Nicaragua,  Paraguay, 
Peru  (1  Sol  =  10  Dinaros  at  10  Centavos  each),  S.Salvador,  Venezuela. 
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TRADE  CUSTOMS 

Quotations 

All  quotations  are  subject  to  change  without  notice,  and  all 
sales  are  made  subject  to  strikes,  accidents,  or  other  unavoidable 
dciiiys. 

We  reserve  the  right  to  cancel  contracts  not  fully  specified  in 
time  agreed  upon. 

Special  material  is  not  subject  to  cancellation  without  our 
written  consent. 

Confirmation  Orders 

Confirming  orders  should  be  marked  Confirmation — preferably 
across  face  of  order.  Confirmation  orders  not  so  marked  may 
be  treated  as  original  open  orders  and  duplicated — in  such  cases 
we  will  not  be  responsible  for  expense  and  inconvenience  incurred. 

Terms 

Our  terms  are  one-half  of  one  per  cent,  for  cash  in  ten  days  or 
net  cash  in  thirty  days  from  date  of  shipment,  unless  otherwise 
agreed  upon.     All  payments  to  be  made  by  bank  draft  on  Chicago 
or  New  York,  U.  S.  Treasury  notes  or  their  equivalent.     Strangers    , 
should  accompany  their  first  order  with  cash  or  references. 

Deliveries 

Material  from  our  warehouse  is  usually  shipped  the  day  order    I 
is  received. 

Orders  by  telephone  are  accepted  at  the  risk  of  the  sender,  as    : 
shipments  made  before  receipt  of  confirmation  are  for  the  service 
of  the  customer. 

Promises  on  special  work  or  material  from  mill  are  as  closely    I 
estimated  as  possible,  and  we  use  our  best  efforts  to  ship  within 
the  time,  but  can  not  guarantee  to  do  so. 

Clai  ms 

A  clear  receipt  from  the  railroad  places  the  responsibility  for 
shortage  or  damage  with  the  carrier,  and,  if  there  is  any  dis- 
crepancy, your  local  station  agent  should  be  requested  to  note 
on  the  freight  bill  before  it  is  paid.  This  will  enable  you  to  re- 
cover on  any  Legal  claim- 
Carloads  are  usually  forwarded  on  "  Shipper's  Load  and  Count" 
and  should,  therefore,  be  carefully  checked  while  unloading  and 
the  railroad  agent  immediately  notified  in  case  of  any  shortage 
or  damage. 

Shipments  by  land,  lake  or  river  will  be  insured  only  when 
buyers  so  instruct — otherwise,  we  are  not  responsible  for  loss  or 
damage,  after  receiving  a  clear  shipping  receipt  for  the  goods. 

Claims  for  defective  material  should  be  made  immediately 
upon  receipt  of  the  goods.  Transportation  Companies  will  not 
accept  or  pay  claims  unless  filed  within  six  months  (freight)  or 
four  months  (express). 

Crating 

"C"  Pickled,  Extra  Deep,  Auto  Body  and  Lead  Finish  Sheets 
will  bfe  crated  for  shipment  unless  instructed  to  the  contrary. 
On  large  orders  where  we  can  induce  railroad  to  load  carefully 
in  box  car  without  transferring,  crating  charges  can  be  elimin- 
ated. Following  are  charges  per  crate,  based  on  500  lbs.  or  less 
per  crate.  Skeleton  crates  will  be  used  unless  otherwise  in- 
structed. 

Size  Skeleton  Full 

All  Stock  50  cents  per  100  SI. 15  per  100 

size  sheets  lbs.  net  weight  lbs.  net  weight 

of  sheets  of  sheets 

Minimum  charge  Minimum  charge 

$2.50  $5.75 

Packing  „        , 

Boxing  is  charged  on  all  small  or  broken  lots. 

Defective  Material  . 

All  our  material  and  fittings  are  carefully  inspected  and  our 
machinery  tested  before  shipment,  but  in  spite  of  the  greatest 
care  it  is  sometimes  impossible  to  detect  all  imperfections.  We 
guarantee  to  replace,  with  new  material,  such  goods  as  prove  de- 
fective within  a  reasonable  time,  when  properly  worked  or  used, 
but  under  no  circumstances  will  we  be  responsible  for  any  dam- 
ages beyond  this.  All  material  claimed  defective  must  be  held 
for  our  inspection  and  disposition.  No  charges  for  labor  or 
expense  required  to  repair  defective  goods  or  occasioned  by  them 
will  be  allowed,  the  measure  of  the  damages  being  the  price  of  the 
defective  article. 

Boiler  Construction 

In  the  construction  of  boiler  and  pressure  tanks.  Government 
laws  and  some  State  laws,  require  certain  chemical  and  physical 
test  reports  and  the  stamping  of  boiler  plates,  heads  and  acces- 
sories with  the  maker's  name  and  identification  marks.  If  boiler 
construction  material  is  to  comply  with  any  of  these  specifications, 
such  information  should  be  placed  on  the  order.  We  can  not 
assume  any  responsibility  other  than  replacing  of  material  that 
does  not  conform  to  necessary  requirements  used  in  the  construc- 
_     tion  of  any  boiler  or  pressure  tank. 

LB  Ja  Zl 


RYERSON  WAREHOUSE  PLANTS 


CHICAGO: 

General  Offices  and  Warehouses: 

16th  and  Rockwell  Streets, 

Telephone  Lawndale  1 

City  Office: 

Adams  and  La  Salle  Sts. 

910  Corn  Exchange  Building, 

Telephone  Lawndale  1 

ST.  LOUIS: 

Offices  and  Warehouses: 

2208  North  2nd  Street, 

t»i»„i,™«c  J  Bell»  Tyler  2500 
Telephones  jKinl'oc£  Centra,  3645 

DETROIT: 

Offices  and  Warehouses: 

470-474  Euclid  Avenue,  East— Box  1181 

Telephone  Market  3860 

BUFFALO: 

Offices  and  Warehouses: 

Bailey  Ave.  and  Stanley  St. — Box  996 

Telephone  Howard  3130 

NEW  YORK: 

Offices:      30  Church  Street — Telephone  Cortland  7600 
Warehouses:   Westside  Ave.,  Jersey  City,  New  Jersey 

Telephone  Bergen  2000 


BRANCH  OFFICES: 

Boston:  Denver: 

40  Court   Street,  17th  and   Champa  Streets, 

Room   615   Scollay   Bldg.,  Room  609,   Ideal   Bldg., 

Telephone  Fort  Hill  4660  Phone  Main   8336 

Cleveland:  Houston: 

1464   West  Ninth   Street,  220  Main   Street, 

Western  Reserve  Bldg.,  1008   Union  Nat'l  Bank  Bldg., 

Telephone    Main    2161,  Phone  Preston  108 
Long    Distance    163 

Milwaukee: 

Minneapolis:  120   Wisconsin    Street, 

Hennepin  Ave.,  and   Sixth   St.,  731    Wells   Bldg., 

1103-04    Plymouth    Bldg.,  Telephone  Broadway   2544 
Tel.  N.   W.   Main  0602 

Tri-State   31868  Philadelphia: 

xt          -t.  617  Widener  Bldg., 

Newark:  Telephone  Filbert  4331 
22   Clinton   Street, 

Clinton  Bldg.,  San  Francisco: 

Telephone    Market    9447  815  Balboa  Bldg., 

„.llt  .          ,  Telephone    Douglas   2027 
Pittsburgh: 

Sixth  and  Oliver  Avenues,  1  oledo: 

Oliver  Bldg.,  Cor.  Madison  and  Superior  Sts., 

Tel.    Bell-Grant    393-394  Room    419,    Ohio    Bldg., 

Independent     Main     1118  Home    Phone,     Main     2590 
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